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NOTES AND COMMENTS. 


The Brass Founder and Ingot Brass. 


The use of ingot brass has suffered an ill repute 
for a long while, and to a great extent this has been 
justified by the poor quality of metal which nas 
often been placed on the market in this form. But 
manufacturers of brass ingots are coming to realise 
that a better class product of fairly regular «om- 
position is a more profitable production, for it com- 
mands more respect, and hence a larger field cf use. 
But the question is often asked when the topic of 
the utility of ingot brass is broached, ‘“ Why cannot 
the brass-founder manufacture his own ingots if ihis 
class of material is suitable for his use?” Frankly, 
there is no more reason to prevent him doing so 
than there is to prevent him running a blast-furnace 
for the manufacture of his own pig-iron. But there 
are economic reasons which prohibit the latter in 
most cases, and so also, the objections in the former 
case, are purely economic. In short, he can’t make 
ingot brass as conveniently or cheaply as the man 
who is laying himself out to do so on a much larger 
scale. Unless he buys his scrap in large quantities 
he cannot buy to the best advantage, nor ddes he 
get such a regular alloy without a good deal more 
trouble, and the use of a larger proportion 
of new metal. Also, the special equipment 
necessary for the cheap production of ingot 
brass would often be idle for considerable 
periods, and would then be a non-productive, but 
expensive item. Further, the manufacture should 
be supervised by an expert chemist or metallurgist, 
and not many brass foundries can afford to per- 
manently engage the services of such a man. So, 
when each point is considered, it would appear more 
economical to buy from the smelter who specialises 
in the production of a good ingot, and who has in- 
stalled and operates continuously the plant neces- 
sary. He can almost invariably sell his product at 
a price sufficiently low to outclass. when every phase 
of the matter is considered, the efforts of the brass- 
founder to make his own ingots. 


The Rising Generation. 


The question of industrial education, which is 
being dealt with by a committee of the American 
Foundrymen’s Association, presents so many phases 
that the report read before the Convention last 
month does little more than summarise various 
points and comment generally on them. It cannot 
be denied that the matter is one of first importance 
in our national life, nor can this be insisted on too 
frequently. |Our present scheme of education for 
boys is effective in producing neither physically fit 
nor industrially efficient workers, and though it is 
often overlooked in éducation discussions, the duty 
of the school is to turn out its pupils in a state fit 
for the industrial life they have to take part in. 
The idea of fitting the pupil to enter as an in- 

B2 












































































THE 





telligent and progressive being into any one of the 
industrial ranks, save only the lowest and merely 
casual, is neglected. He may have a decided bent 
for mechanics, but unless his parents are in a posi- 
tion to gratify that bent by placing him as en 
apprentice or otherwise in a trade he is left, with- 
out any knowledge of such possibilities, to take any 
chance job as errand boy at a few shillings a week, 
and since the prospect of a little pocket money at 
an early age is very attractive, the chances ere 
decidedly against him doing otherwise. It is not 
conducive to a high standard of workmanship in our 
trades generally to permit the average youth to 
enter any stray and undesirable job at as early an 
age as 13. True, the school standard of to-day is 
14 years, but by dint of a little intelligent appli- 
cation a child can leave school before that age, and 
too often it is the fairly smart boy who does that, 
but only to land in the cul-de-sac of such a position 
as shopman’s errand boy, a carter’s van boy, or a 
child factory-operative. 


An Education Authority’s Report. 


Mr. Cyril Jackson. Chairman of the London 
County Council Education Committee, who was re- 
cently entrusted by the Poor-Law Commission with 
the duty of making a report on the problem of boy 
labour, has just presented his report in the form of 
a Government blue-book. This report contains a 
good deal of information relating to the subject, 
and a considerable array of diagrams and statistical 
tables, but the conclusions and recommendations can 
hardly be regarded as satisfactory. Mr. Jackson 
advocates, as others have done, the raising of the 


school age and the establishment of employment 
committees in touch with the schools on the cne 
hand, and on the other labour exchanges, whose 
work it’shall be to encourage boys to fit themselves 
for skilled trades in which there is a demand for 
labour. He also suggests that wages should be 


better graded, and that the boy should be paid less 
in his earlier years and in the unprogressive employ- 
ments, and more as he approaches adult life. There 
is little objection to be found with the first sugges- 


tion, but as to how it is proposed to accomplish 
the suggested grading of wages it would be 


This is hardly a matter which 
could be fixed by legislative enactments. A further 
suggestion put forward by Mr. Jackson, that a 
period of compulsory military service be imposed, 
does not appear to us to offer any solution to the 
problem. We have yet to see in what way military 
service, however desirable from some standpoints, 
is going to fit a boy for industrial life. A more 
practical suggestion would be compulsory attendance 
at some form of industrial school, unless the boy is 
definitely apprenticed to a trade. At such a school 
the inclinations of the boy would have a chance to 
develop. and instead of drifting at a very immature 
age into lower ranks he would have his attention 
turned to the possibilities of a life of industrial 
efficiency. The main necessity is to start the boy 
in life with a better view of existing possibilities, 
and with some incentive to self-education. It can- 
not be hoped to offer a substitute for the personal 
effort on the part of the worker, for that is the 
great factor in the maintenance of a high national 
standard, but that personal effort should not only 
be encouraged when displayed, but it should be en- 
genered and encouraged when environment and 
other conditions tend to stifle it. We are pleased to 


interesting to know. 


see that such efforts are being put forward in con- 
necton with the foundry trades, and we hope that 
other trades will earnestly co-operate in the move- 
ment. 
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Practical Experiments and Education. 














One of the great necessities in attempting to train 
the young idea is to fix its interest, and in no way 
can this be done so readily as by practical experi- 
ments. A pupil will wade through 500 pages of a 
chemical treatise and be no wiser than when he 
started, but a five minutes’ practical lesson with 
some simple laboratory appliance will fix a definite 
idea, and probably start into action a desire for 
greater knowledge on the matter. No amount of 
abstract reading on aviation will start the average 
youth investigating the mysteries of flight, but once 
let him essay flight on an experimenter’s mechanism, 
once let him participate in the actual fact, and he 
is secured as a devotee of the science. This is a fact 
too often overlooked, and when the objection is 
raised that foundry experiments can only be prac- 
tised at a technical class on too small a scale to 
furnish practical data, it is forgotten that the 
student is nevertheless being assisted to a personal 
investigation of the problems treated. As a rule— 
in fact, it may be taken-as axiomatic—a technical 
class dealing only with the book side of the subj2:t 
will only interest those that have the opportunriy 
of practical experience in addition. To present 
the abstract theory of any subject without some 
practical application of that theory is equivalent to 
conducting a first-aid class without experiments in 
bandaging. etc.; and yet that is practically the 
principle adopted in our educational system. The 
routine of the schools responsible for the training 
of our industrial army provides only for the instruc- 
tion of its pupils in the elements of education, and 
then, at the age when they might be taking an in- 
telligent interest in something of practical use, they 
are shot out into the world to become more or less 
(according to circumstances) competent workers, or 
to swell the ranks of the incompetents. Truly there 
is room for improvement in our educational system. 


A Brass Master’s Opinion on Art Training. 


In this connection it is interesting to recall the 
expression of opinion by Mr. Best, the Chairman 
of the Brass Masters’ Association. He said, at a 
recent meeting of the Association, there was a con- 
stant complaint of competition in the lower branches 
of the trade, and cheapness was the thing they were 
aiming at. They were reducing prices and intro- 
ducing female labour and boy labour, and _ these 
things constituted an evil ever present to their 
trade. ‘‘ What is the cure for it?” he asked, and 
replied, “Is it not for us to try to elevate a cer- 
tain section of the trade into higher walks in order 
to reduce the competition in the lower branches? ”’ 
He submitted that the matter was urgent. He 
thought that the customer could be tempted best by 
more cultivation, more brain work, more taste, and 
more art being introduced into the goods, and this 
could only be attained by training their young men 
and youths. It was complained that the latter would 


not attend the schools, but he said it had 
been declared that they taught work to be 
done from the artistic point of view in the 
schools, leaving the trade question out; that 


they filled the students with high aspirations, and 
that the students afterwards turned their attention 
to applying what they had learned to their trade. 
That was what he considered to be wrong. Mr. 
Best went on to urge the superiority of the German 
organisation of trade schools, and to urge that the 
attention of the trade should be directed towards 
diverting the teaching given at the School of Art 
from pure art teaching to industrial art training. 
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American Foundrymen’s Annual Convention. 


_———-—— 


Meetings and Exhibition at Cincinatti. 


The joint Convention of the American Foundry- 
men’s Association, the American Brass Founders’ 
Asseciation, and the Associated Foundry Foremen, 
was opened at Cincinatti on the 18th of last month, 
and the meetings extended over the following two 
days. An important feature of the Convention was 
the exhibition of foundry supplies and equipment. 
conducted under the auspices of the Foundry and 
Manufacturers’ Supply Association, which was 
accommodated in the Cincinatti Music Hall and 
also a temporary building, and a number of operat- 
ing exhibits converted this hall into practically a 
model foundry. A_ great variety ‘of moulding 
machines and other appliances were displayed, and 
moulds varying in weight from a few pounds to 
10,000 lbs. were made. A number of brass furnaces 
were in operation, and many special and interesting 


demonstrations were made daily. This exhibition 
was open the entire week, from May 17th to 22nd, 
and proved a considerable attraction The pro- 


gramme for the Convention decided upon provided 
for the following items, and a number of the papers 
read before the meetings will be found on other 
pages of this issue : 

Tuesday, May 18.—Opening Session, 2 p.m.; Ad- 
dresses of welcome and responses. Address by L. L. 
Anthes, President of the American Foundrymen’s 
Association. Address by Chas. J. Caley, President 
of the American Brass Founders’ Association. Re- 
ports of the secretaries and treasurers of the 
American Brass Founders’ Association and _ the 
American Foundrymen’s Association and reports of 
standing committees on ‘“ Standard Specifications 
for Foundry Pig-iron” and the “ Prevention of 
Accidents in Foundries.” 

Tuesday Evening.—A reception tendered to the 
visiting foundrymen and their ladies by the Cincin- 
atti Entertainment Committee at the Hotel Sinton. 

Wednesday, May 19.—-Morning Session : Papers of 
the American Brass Founders’ Association : —‘‘ The 
Manufacture of Brass Ingots, Their Uses and Advan- 
tages,’’ W. M. Corse; “The Use of Waste Heat,” F. 
W. Reidenbach; “The Patent Situation in the 
United States Respecting Alloys,” C. H. Clamer. 
Papers of the American Foundrymen’s  Associ- 
ation :—-‘‘ The Cost of Steel Melting in Foundries,”’ 
Dr. Bradley Stoughton (illustrated with lantern 


r // 


slides). ‘‘ The Side-Blow Converter for Steel Cast- 
ings and its Operation,” J. 8. Whitehouse; ‘“Open- 
hearth Methods for Steel Castings,” W. M. Carr; 
“Notes on Air Furnace Construction for Malleable 
Castings,’ W. H. Kane; ‘‘The Use of Pulverised 
Coal for Foundry Purposes,’ R. K. Meade; “Mould- 
ing Machines v. Hand Moulding.’ Geo. Muntz; 
“Pattern Shop Equipment,’ A. N Spencer, (illus- 
trated with lantern slides). 


Afternoon Session: Papers of the American Foun- 
drymen’s Association :—‘‘ The Heart of the Foun- 
dry, as Seen by the Foundry Engineer,” D. S. Haw- 
kins; ‘“‘Cores and Core-making,’ F. K. Cheney; 
“Continuous Melting in the Foundry of the Westing- 
house Air Brake Company,” 8S. D. Sleath; ‘‘Con- 
tinuous Melting,’’ R. H. Probert; ‘“‘The Permanent 
Mould,” E. A. Custer. (Illustrated with moving 
pictures showing the production of castings in per- 
manent moulds.) “The Practical Value of Chemical 
Standards for Iron Castings,” Dr. J. J. Porter; 
“Pyrometry in the Annealing Room,” S, H. Stupa- 
koff. Papers of the American Brass Founders’ 
Association : “General Principles of Operation of 
Industrial Pyrometers,”’ C. H. Wilson; ‘Notes on 
Brass Melting,’’ Chas. T. Bragg; “Melting of Brass 
Turnings in the Oil Furnace,” E. H. MecVeen. 

Thursday, May 20.—Morning Session: Papers of 
the American Brass Founders’ Association :—.‘‘Elec- 
trolytic Assay of Copper,” Geo. L. Heath: “A Sys- 
tem of Distributing Waste Losses in Raw Materials 
to the Cost of the Finished Product,’’ L. W. Olsen; 
“The Tensile Strength of Zinc-Aluminium Alloys,” 
W. D. Bancroft. Papers of the American Foundry- 


men’s Association :—‘‘A Comprehensive Foundry 
Production Tally,’ C. E. Knoeppel; ‘Foundry 
Costs,”” B. C. Franklin; “Specifications for Foun- 


dry Facings,’’ H. F. Frohman; ‘Foundry Trans- 
portation Methods, David Gaehr; “Modern Cupola 
Practice,’’ J, C. Knoeppel; “Use of Steel Scrap in 
the Cupola,” C. R. McGahey. 

Thursday afternoon and evening were devoted to 
pleasure trips, and in addition to the papers in- 
cluded in the provisional programme, a number of 
others were given. Many interesting questions were 
also submitted, and these will be fully dealt with in 
our next issue. 


bs 


Machine Moulding v. Hand Moulding. 


By Geo. Muntz. 


It is surprising that in this century foundrymen call 
almost anything a moulding machine, and that 
machines performing only a fraction of the moulder’s 
work are known under that name. We have now the 
plain squeezer performing only the ramming of the 
machines, which take a flask from a labourer’s hand 














a before the American Foundrymen’'s Association, May, 


and return a mould. The moulding machine then 
really exists, and has taken the place of the moulder 
in certain cases, though not in all cases, because it 
lacks adaptability. The present automatic moulding 
machines do the work, but only such work as they 
have been designed for. The field seems then to be 
a small one, as for each class of work a special class 
of machine is required. 





334 THE FOUNDRY 


To make a mould a machine has to be given all that 
is given to the moulder, i.e., a pattern, a flask, and 
sand, and then it must be provided with such mechani- 
cal contrivances which will enable it to ram the sand, 
turn the mould over and draw the pattern. That is 
all that the moulder does while moulding. The patch- 
ing up of the mould seems to be the only part requir- 
ing great skill from, the moulder, and this could be 
done away with, if the patterns were perfect, and if 
the moulder were drawing them perfectly vertical 
when taking them out of the sand, It is there that 
the moulding machine shows its superiority over the 
man, because if the moulding machine is built to draw 
the pattern vertically, it will do so always. The main 
drawback to a universal moulding machine is the lack 
of a universal ramming device. As far as the ram- 
ming is concerned the moulder is universal. He knows 
that if he moulds stove plate castings, he will have to 
ram the sand a certain way, and if he moulds hollow 
ware he will have to ram the sand another way. In 
some moulds the sand has to be rammed differently 
during the progress of moulding, and this, the 
moulder can do, because he is the adaptable moulding 
machine par excellence. 


The ramming question has then been tackled in 
different ways. The first method was the result of a 
simple observation. The rammer of the moulder, 
when it comes down on the sand, squeezes it upon a 
certain area, and it has been thought that if the 
rammer were increased so as to cover the entire flask 
and sufficient pressure applied, the ramming could be 
done just as well. This was the origin of the 
squeezers. Practice shows that the piston or squeezer 
plate does not act like the rammer does, and this on 
account of the physical condition of the sand. If 
sand were absolutely dry and free of clay, in one word 
unfit for moulding, it would pack perfectly even, but 
foundry sand needs a binder and needs moisture, and 
therefore becomes the poorest thing in the world to 
be compressed evenly over uneven surfaces. But while 
the ramming is uneven in the immediate neighbour- 
hood of the pattern, it becomes very uniform above 
a certain distance of the pattern. This observation 
brought Ph. Bonvillian and E. Ronceray to build their 
disappearing pattern-moulding machine. This machine 
is a squeezer, but the sand which is packed evenly 
over the pattern, is in turn used as a piston to com- 
press the lower layers of sand. This is done by build- 
ing between the pattern and the piston supporting it, 
a prismoid following exactly the outline of the part- 
ing line of the pattern, and having about one-third of 
the pattern height. The whole slides through a strip- 
ping plate, and when only the portion of the pattern 
which is wanted appears above the stripping plate ihe« 
ramming stops, while the pattern still goes down, 
drawing itself through the stripping plate. This 
method has been successfully applied, and the only 
apparent drawback is the cost of the pattern plates 
and the enormous size machine required for a com- 
paratively small flask. 

Another French inventor recently had the idea of 
using compressed air, but without any piston. The 
flasks he uses are special, and when filled with sand 
are covered with a chamber, the bottom of which is a 
rubber sheet. Compressed air is then admitted, and 
the rubber sheet acts as a piston and squeezes the 
sand evenly. Of course, the surface of sand left by 
the rubber sheet, is far from being a plane, and re- 
quires some striking off for each mould. 

The moulder has been copied in one of his methods 
in the design of the squeezers, but he has other ways 
of ramming. For instance, in ornamental moulding 
and in deep work he often takes the sand in his hand 
in the shape of a soft ball, and throws it on the pat- 
tern. If this operation is repeated a certain number 
of times, the whole mould can be rammed in this 
fashion. This observation was the origin of the so- 
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called “gravity machines.” It is evident that in such 
machines, the mould has to be guided by hand, or else 
the sand would be packed harder in some places than 
in others, and this introduces the personal equation 
of the man, which is the greatest antagonist to auto- 
maticity. 

There is another method, used more by the core- 
maker than by the moulder, and which consists in 
taking a corepox full of sand and pounding it on a 
table until the required degree of hardness ot the sand 
is attained. This method has been very successfully 
applied in the “jarring machines,” and moulds are 
inade by this method that are perfect in every respect. 
ihe oniy inconvenience I ever experienced with such 
machines was that the sand would not pack hard 
enough on top of the mould, but this was easily 
remedied by casting heavy plates of the size of the 
flasks used and placing them on top of the moulds 
while ramming. Of course, the jarring machine re- 
quires heavier foundations than any of the other 
u.oulding machines. 

1 believe that to be successful, a universal mould- 
ing machine should produce in one operation the cope 
and drag of the mouid, for in doing so an appreciabieé 
amount of handling is saved and a _ considerable 
number of mistakes avoided. ‘his, of course, is not 
a rule, because when it comes, for instance, to moulds 
of 6 tt. by 9 ft., the machines would be so large that 
it would be impractical. Also, it would be better to 
produce only one part of the mould at a time when 
a reversible pattern-plate is used; the cope and drag 
of the mould are then identical, and only one pattern- 
plate is required for making a complete mould. 

In removing the cope, the moulaer has to do a cer- 
tain umount of guess work, as he never knows the 
extent of the damage until the cope has been rolled 
over and placed along side of the drag. ‘lo remove 
the pattern trom the drag it is very easy, because the 
mouider sees what he is doing, and if he raises the 
pattern a little too much on one side the sand breaks 
and tells him that he has to incline a little more on 
tne other side. lt is then no wonder that the moulder 
is never so pleased as when he gets a split pattern 
where he can remove the two halves from tne cope ana 
drag in the same fashion. 

Inis is the method we will have to follow in draw- 
ing the pattern by machinery, because every pattern 
can then be considered as a split pattern. it means, 
of course, an unnecessary rolling over of the cope, 
but this is such a trifling inconvenience that it is not 
worth while to stop at it. 

As far as the motive power is concerned there are 
two kinds of power which the foundryman has always 
handy, namely, hand power and the power derived 
trom the motor driving the blower. ‘vhe first is, 1 
taink, quite primitive. Compressed air and water 
under pressure are now used, but they mean greater 
initial expense. Then why not cater to that other 
power which the foundryman has always handy? It 
takes very little to drive a moulding machine, then 
why not make it belt driven, or why not make it self- 
contained and have its own motor? 1 prefer the belt 
and pulley drive, or, better, an electric motor in 
a dust-proof case, directly: geared to the machine. 
machine. 

in conclusion, the moulding machine of the future 
will be just as automatic as the improved machine 
tools of the machine shop. It will be belt-driven or be 
self-contained, and have its own electric motor. It 
will unquestionably have a universal ramming device 
based on the jarring method of ramming, an auto- 
matic clamping device, which will allow the moulds 
to be rolled over without any fear of the flasks coming 
apart from the pattern-plates, and an automatic and 
adjustable pattern drawing arrangement. 

Moulding machines will never take the place of the 
good all-round moulder, but will be a great help to 
uum in the tedious task of duplicate walk 
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British Foundrymen’s Association. 


The annual meeting and smoking concert in con- 
nection with the Birmingham Branch of the British 
Foundrymen’s Association was held at the Imperial 
Hotel, Birmingham, on Saturday, May 1, Mr. R. 
Buchanan presiding over a large attendance. 

The CHarrMan, referring to the election of officers, 
said the annual elections were a salutary custom, 
and he had felt for some time that the Presidency 
should be offered to a younger member. At the same 
time, he had lost none of his interest in the well-being 
of the Pranch. His own Presidency, which had now 
occupied some years, had been one of the most 
pleasant experiences of his career. (Applause.) It 











Mr. R. MAson, 


President of the Birmingham Branch of the 
British Foundrymen’s Association. 


had been a great privilege to associate with other 
foundrymen in furthering the general knowledge of 
the business in which they were all so deeply and 
naturally interested, namely, that of ironfounding and 
its allied trades. Probably, he had gained more than 
anyone else through that Association. In vacating 
the Presidency he intended to continue his interest 
in the Association, which would be entirely un- 
diminished. With regard to the membership, they 
had in the first year 52 members, and in the second 
104. During the last session. that number had been 
increased to 114, which he thought a very satisfactory 
record. At the same time, further advance was 
eminently desirable, and he thought the work done 
and the spirit manifested in the various meetings re- 
quired only to be known to ensure a large accession 
of members from the iron-founding industry. Such 
an increase would benefit not only the members, but 
also their employers. It was very desirable that the 


foremen and managers should be associated with them. 
The only rivalry which existed was in the direction of 
advancing the highest interests of the business. They 
had before them even a wider purpose than the eleva- 
tion of their industry in the Birmingham district. 
They sought to regard their industry from the higher 
scientific aspects, and keep themselves as a nation, 
as well as a district, in the forefront of the iron- 
foundry business. (Applause.) He was satisfied that 
as practical founders, the workmen of Great Britain 
were not surpassed in any part of the world, and they 
could say that without any appearance of boasting; 
but in these modern times they needed to develop the 
scientific side of the business. It would be profitable 
to themselves and to the country at large that they 
should be as entirely in the forefront in regard to 
science as he believed they were on the practical 
side. He believed the ironfounders generally would 
respond to that appeal. 

In conclusion, the speaker called attention to the 
annual Convention of the parent body which was 
arranged to be held in Birmingham in August. He 
hoped that all present would take a keen interest in 
that gathering and bring their friends with them. 
Mr. Cook, as President of the parent body, would 
preside, and the holding of the Convention in the 
city with a Birmingham man in the chair should 
sufficiently enthuse the whole of them. There was 
every reason to expect an excellent Convention. 

He had pleasure in nominating as his successor Mr. 
Mason, of Birmingham. Mr. Mason had taken a deep 
interest in the Branch, and was a practical foundry- 
man of great experience. He had taken a large share 
in their discussions, and would generally promote the 
interests of the Branch. 

Mr. F. J. Coox, in seconding the election, said they 
would remember that Mr. Mason was one of the nine 
foundrymen who started the parent association, and 
all along he had taken the deepest interest in its wel- 
fare. (Applause.) 

The motion was carried with acclamation. 

Mr. R. Mason, in taking the chair, acknowledged 
the compliment bestowed in his election. At the same 
time he recognised that he had a difficult task in 
following a President of so much ability as Mr. 
Buchanan, whose retirement he regretted. He hoped, 
however, that the interval of that retirement would 
be brief, and Mr. Buchanan would soon return to the 
position he was so well qualified to fill. Personally, 
he had only done his small share in advancing their 
knowledge of the industry. At the same time he 
thought it would be very desirable that they should 
have more ample discussions. A number of the 
members attended regularly, and appeared to absorb 
all the valuable information which was circulated, but 
without passing it along. By taking part in the dis- 
cussions they might help to a greater extent even 
than by giving papers. 

Mr. H. L. Reason proposed Mr. F. J. Cook as Vice- 
President They knew Mr. Cook’s ambition was that 
the Birmingham Branch should be one of the 
strongest, if not the strongest in the country. His 
practical knowledge had proved of great value in 
the past. 

Mr. J. MatrHews, in seconding, said he had been 
greatly impressed by Mr. Cook’s versatile knowledge 
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in all foundry matters, and they were highly honoured 
in Birmingham in having the President of the 
National Association. 

The election was heartily approved. 

Mr. Cook, in acknowledging his election, said he bad 
accepted office very reluctantly, because, while his 
interest was undiminished, he had a great many calls 
in other directions. They had made an excellent 
choice in their new President. 

Mr. BucHanan proposed the election of Mr. Heggie 
as Treasurer and Secretary. Mr. Heggie had done his 
work in an excellent manner, and had shown great 
ability and application. 

Mes. E. Rosinson seconded, and the election was ap- 
proved. Mr. Heggie briefly acknowledging the com- 
pliment. 

Mr. Grover was re-elected auditor, and the follow- 





a) Ga 


Production of Pig-lron in Great Britain in 1908. 


From Mr. C. J. Fairfax Scott, Secretary of the 
British Iron Trade Association, we have received 
statistics of the output of pig-iron during the year 
1908, as collected and compiled from manufacturers’ 


returns. The total production of pig-iron in the 
United Kingdom last year was 9,289,840 tons, which 


compares with a production of 9,923,856 tons in 1907, 
10,149,388 tons in 1906, and 9,592,737 tons in 1905. 
In 1908 the output was 634,016 tons less than in 1907, 
and 859,548 tons less than in 1906. In the following 
table the production of the year 1908 is shown in 
detail, compared with preceding years: 


Output of Pig-Iron in the year 1908 compared with that 
of the preceding two years. 





1906. 1907. 1908. 

District. ‘Tons. Tons. Tons. 
Durham 940,741 1,100,501 998,762 
Cleveland 2,639,964 2,433,567 2,547,446 
Lincolnshire ... 422,311 410.756 417,722 
Derby shire ... ... 417,686 433,595 601,774 
S. Wales and Mon. ... 883,660 911,160 827,973 
N. Staftordshire 296,55 305,670 276,273 
S. Staffordshire 424,876 431,241 435,253 
Northamptonshire .. 282,110 282,480 296,174 
Lancashire 678,657 589,159 428,360 
W. Cumberland 930,754 859 454 666,612 
Scotland 4 1,451,068 1,403.447 1,243, 265 
N. Wales, &e. 96,583 87,627 63.621 
Yorkshire 335,853 332,530 281,618 
Notts and Leicester. 296,520 292,505 138,896 
Shropshire and W ilts 52,055 50,264 66,091 
10,149.388 9,923,856  9,289.840 


The most notable decreases in 1908 as compared with 
1907 are recorded in West Cumberland, Scotland, Lan- 


cashire, Durham and South Wales, ranging from 
some 193,000 tons in the first-named_ district 
to 102,000 and 83,000 tons in Durham and 
South Wales respectively, while the decline 
is less in Yorkshire and North Staffordshire, 


being 51,000 in the former and 29,000 tons in the 
latter. 

The districts where there are actual increases in 
the output of 1908 are Cleveland, Derbyshire, Shrop- 
shire and Wiltshire, Northamptonshire, South Staf- 
fordshire, and Lincolnshire. The increase, however, 
in the case of Derbyshire is by no means so great as 
the present figures would indicate, inasmuch as certain 
figures have this year been included in Derbyshire, 
which formerly were included with the figures for 
Nottinghamshire and Leicestershire. 
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ing were chosen Members of the Council : —Messrs 
Buchanan, Tattersall, Frazer, Hailstone, Reason, 
Gale, and Matthews. 

Mr. H,. Winterton proposed a vote of thanks to 
the Chairman and Secretary for their services, which 
was carried with applause. 

Mr. Bucwanan acknowledged the compliment on 
behalf of himself and Mr. Heggie. He considered he 
had already had his reward in meeting so many 
foundrymen whom it was an honour to know. He 
wished to acknowledge also the courtesy which made 
his task so pleasant. His regret at leaving the chair 
was mitigated by the fact that he would still be closely 
associated with them, and hoped to be so for many 
years to come. 

This concluded the business, and then followed an 
interesting musical programme. 


Output of different descriptions. 

The details of the output of different descriptions of 
pig-iron in 1908, given in the Association's report, show 
that, compared with the years 1907 and +1906, while 
there was less pig-iron made in 1908 by 634,016 tons 
than in 1907, and there were decreases in all other 
different descriptions, there was an increase of some 
46,000 tons in the make of spiegeleisen, ferro, etc., 
which was only 33,600 tons less than in 1906, when 
the total production of pig-iron was as much as 
859,548 tons in excess of the production of 1908. 

Within recent years the make of basic iron has been 
relatively more, and the make of hematite relatively 
less important. Comparing the make of hematite and 
basic iron only for 1908 and 1906 the decrease in the 
production of basic iron in 1908, as compared with 
1906, was only 44,000 tons, while the decrease in that 
of hematite in 1908 was as much as 615,000 tons as 
compared with the figures for 1906. 

The average annual output of pig-iron per furnace 
in blast in 1908 compared with the years 1907 and 
1906 was as follows, in the districts named : - 


1908. 1907. 1906. 
District. Tons. Tons. Tons. 
Scotland 15,904 16,132 16,034 
Cleveland 46,317 40,224 45,127 
Durham 32,994 36,683 33,300 
West ( ‘umber land . 43,007 38,198 41,367 
Lancashire ... 41,791 33,010 40,517 
South Wales and Mon. 52,570 46,726 40,166 
Lincolnshire .. ae 32,132 30,426 29,125 
Notts and Leic estershire ad 23,150 19,500 19,768 
North Staffordshire 18,418 19,104 19,446 
Derbyshire ... 18,154 14,213 14,158 
Sovth Staffordshire.. 21,762 20,783 22,362 
Northamptonshire ... 24,681 23,540 22,569 
S. and W. Yorkshire i 22,088 20,153 20,355 
Shropshire... aa Pee, 
North Wales, etc. ... oul 18,530 19,699 21,234 
29,970 27,096 27,598 


The total number of blast furnaces in and out of 
blast, and the average annual output per furnace for 
the years 1908 to 1904, have been as follows : — 


Furnaces. 1908. 1907. 1906. 1905. 1904. 
In blast 308% 3661 3673 346 324% 
Out of blast 1994 140% 149} 179 193} 
Total built 508 507 517 525 518 


Average output in tons 
per furnace in blast 29,970 27,096 27,598 27,724 26,346 
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Modern Cupola Practice.’ 


By John C. Knoeppel. 


Foundry owners frequently wonder why they are 
having trouble with their iron, blaming almost every- 
thing but their management of the cupola. Good 
work with the cupola is first of all dependent upon 
a thorough knowledge of the cupola and its perform- 
ance while working under the blast. The construc- 
tion must next be such that the proper amount of 
air can actually get in, and in such a way that the 
temperature conditions are as uniform as possible, 
so that cold spots are avoided. The tuyere area 
must be of such a size and so arranged that the blast 
enters the cupola without undue friction. 

The ultimate shape of the cupola lining, if allowed 
to take its own course, will be found to be slightly 
built out above the tuyeres, and this is an argument 
that if left that way, it is most desirable for efficient 
work. Hence in chipping the cupola and daubing up, 
it is best to leave it so that only the refuse matter 
and iron above the tuyeres is taken away, this 
natural shape being left intact. The daubing can be 
very light, and cracks filled with small broken fire 
brick or flat brick, as the eondition may require it. 
As the heat at this point becomes very intense, there 
is a tendency for the daubing to crack off long before 
melting is in progress. This material falls into the 
stock and retards melting afterwards. 

Bottom is put in so that the surface while dipping 
from back and sides to the spout, does not fall too 
steep, as the melted material will run downward with 
too much force causing trouble in tapping during the 
heat. It should be so made that the iron will lie 
quietly on it, and not injure or break through it. 
The necessary shavings and kindling are now put in, 
the latter being laid by a man in such a way that 
when burning, it will do so easily, and without 
injury to the bottom. Coke is now thrown in and 
allowed to burn through evenly. When up to proper 
height, as indicated by a wire gauge or other suitable 
method, charging may begin. 

Charging should commence at least two hours be- 
fore the blast is put on, so that the stock may be- 
come well heated through, and the time for lighting 
up should be arranged accordingly. There should be 
neither too much or too little coke on the bed. Often- 
times the cupola man is allowed to take all he wants, 
and the result is a prolonged heat, with dull iron 
instead of the expected hot material. The iron 
charged should be of medium size, especially in small 
diameter cupolas. There should not be too many 
openings for the free passage and escape of the blast. 
In large cupolas while the stock can be larger, it 
should not be charged in too compact a way, thus 
retarding the blast. 

The amount of the bed of fuel for a cupola is 
determined by the diameter inside the lining, the 
height of the. tuyeres, blast pressure, class of work, 
ete. For light work, with practically continuous 
melting and pouring, the tuyeres should be set low, 
thus saving fuel for the bed. The bed should extend 
from 20 in. to 24 in. above the top of the 
tuyeres, whether one or two sets are used—above the 
top of the upper if the latter. On the other hand, 
the tuyeres must not be set too low, otherwise if any 
iron is to be held, it will be chilled if remaining in 
too long. From 12 in. to 16 in from the bottom 


* Read before the American Foundrymen’s Association, May, 


plate to the bottom of the tuyeres would seem about 
right for ordinary practice, the bottom being from 
4 in. to 6 in. thick. 

Slagging when the tuyeres are very low often 
does more harm than good; it retards melting and 
is destructive to the cupola lining. If the heats are 
heavy, so that slagging must be resorted to, it is 
better to put the tuyeres up higher in the first place. 
The slag hole should not be opened until the slag 
is high enough to reach it, usually ten tons or so 
of metal will have passed out by that time. 

In large cupolas for medium heavy work, the 
tuyeres are usually set from 18 in. to 24 in. from 
the bottom. The higher they are set, the more fuel 
is required for the bed. More air must be forced 
through or else melting is unduly slow. High melt- 
ing zones and blast pressures have a tendency to 
harden the iron, make more slag, and give trouble 
generally. 

The charges of iron should be uniform, the first 
being as large as the last. While undoubtedly more 
iron could be carried on the first charge, it would 
mean lowering the bed unduly and_ subsequent 
trouble, as the coke charge coming down will not 
restore the bed to its full height again. It is the 
best practice to maintain the bed at its proper 
height at all times, and this can only be done by 
small and equal charges of metal and the proper 
proportion of coke between them. 

In long heats of high tonnage, it is oftentimes a 
good practice to help build up the bed by adding 
additional coke at intervals. Experience will show 
this best. The writer has always had better results 
with such small charges. The melting was more 
uniform and more rapid, and gave hotter and better 
iron. With heavy charges, the melting difficulties 
result in giving metal with compositions different 
from the expected. 

The construction of the cupola should be such 
that the air entering has great volume at low pres- 
sure rather than rice versa Good lining material 
should be used, preferably double up to the charg- 
ing door, and single from there upward. The clay- 
wash should be mixed a day previous to use, and 
the addition of a little salt helps to tighten the 
joints. Space is left between the lining and the 
shell--about half an inch—and th’‘s filled up with a 
grout of old fire-brick ground up, and clay. The 
lining at the melting zone, as stated previously, is 
allowed to take its own shape during the heats, 
being originally straight like the rest of the con- 
struction. If this is done the melting capacity will 
be found increased. While this is the experience of 
the writer, he does not wish to be understood as 
advocating a contracted hearth construction. 

Fuel that burns up fast, such as coke, must neces- 
sarily be supplied with a sufficient amount of air in 
quick time. The design of the tuyeres, therefore, 
plays an important part in this. The writer has 
found that a continuous tuyere, of proper design, 
gives the most uniform distribution to all parts of 
the cupola furnace. The velocity of the air is 
reduced, and the best kind of melting obtains. 
The coke below the tuyeres serves simply to hold 
the iron and support the stock. The temperature 
is far below that of the iron, and hence every pound 
thus used, unless for special reasons, is a direct 
waste. If the iron is held in the cupola too long, 
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the blast strikes over the top and injures it. Hence, 
while on general principles low tuyeres are advis- 
able, they should not be so much so that the metal 
is damaged when carrying out the daily practice. 
The charging door should be as high as conditions 
will permit above the bottom, so that the fuel will 
receive the benefit of the heat otherwise wasted. 
Ten to 15 ft. is the usual custom, though the dis- 
tance is often made greater. Where a very high 
stack and charging door is used, it is sometimes 
advisabie to put in an intermediate door, so that 
in charging the first part of the heat, the bed is 
not damaged. Further, it allows a more even charg- 
ing. This intermediate door should be sealed up 
when the charging has reached that point, the upper 
door being then used. In every cupola, under 
the same conditions, there is a fixed melting zone. 
Below and above this the metal can not be melted 
successfully. In either case the metal would be dull 
and damaged. This zone is determined by the cupola 
conditions and the volume and pressure of the 
blast. If the iron comes down within ten minutes 
of the putting on of the blast, it indicates that the 
bed is of proper height. If it takes longer, then the 
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hed is too high. The excess of fuel must be burned 
away, and in doing this the iron is melted slowly 
and comes dull instead of very hot. The melting 
zone is usually a space across the cupola about 4 in. 
to 8 in. high, but when the blast is heavy, this is 
sometimes greater. A double set of tuyeres sends the 
melting zone up higher than is the case with one row. 

Regarding the fuel ratio, what is economy in one 
foundry becomes a waste in another. For general 
purposes 7 to 8 lbs. iron to one of fuel is very fair. 
With the same sized small metal charges, the coke 
between charges generally works out at 1 to 10. 
This can often be cut a little on the coke end, if 
the bed is ample, especially at the end of the heat. 
As this work should not be left to the tender mercies 
of the cupola man, it is a good plan to hang up a 
chart of sufficient size in the charging room, on 
which every charge is marked plainly, so that it 
can be followed without difficulty. All stock should 
be weighed, as even the coke will not run uniform 
in weight if measured in a basket. For twenty years 
the writer has advocated the use of small charges 
and as mild a blast as possible, and he is glad to 
note that others are beginning to agree with him. 


S 
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The Use of Steel Scrap in the Cupola. 


By C. R. McGahey. 


The foundryman of to-day is confronted with the 
problem of whether to make castings that show 
greater elasticity and strength, or to aim at soft- 
ness regardless of what the work is intended for. 
In working on this problem myself, | took as a 
standard for comparison a test bar longer than the 
ordinary, as this did not run the breaking strengths 
too high, and also gave deflections more readily 
observable than with the ordinary 1} in. round bar 
broken on supports 12 in, apart. The tests ran 
from 750 lbs. up to 2,400, with a 1 in. by 1 in. by 
24 in. bar, separately cast. The deflections approxi- 
mated from 0.10 in. up to 0.55 in. This range 
obtained with all kinds of iron in the ordinary run 
of shop work is not at all satisfactory, and it would 
seem that some point ought to be selected to which 
foundrymen should work in order to get the most 
satisfactory product in regular jobbing castings 
not special work. 

To best resist repeated strains, shock, and heavy 
work, it is necessary to run the elasitc limit up as 
high as possible and yet hold a good deflection. 
Since the breaking strength and elastic limit in 
cast-iron are not far apart, we would naturally try 
to get our transverse test quite high, and for the 
bar in question aim at 2,000 Ibs. and perhaps even 
higher, the deflection running up to 0.50 in. 

It is further necessary to reduce the shrinkage to 
a minimum, so that the interior strains may be 
obviated as much as possible. This is particularly 
the case where pulleys, flywheels, and the like, are 
made, The addition of steel to the mixture, thus 
reducing the total carbon, gives the best solution. 
In this way it is possible to run up the strength of 
the bar 70 per cent. and also greatly increase the 
deflection. In using steel scrap, much depends upon 
the coke for the fuel. I have found that with mix- 
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tures of the same composition and make up, with 
one coke I would get a high strength, and with 
another quite the reverse. ‘The melting conditions 
were exactly the same, and the peculiar results are 
doubtless due to the composition, structure, and 
behaviour of the coke in the cupola, causing the 
iron to melt more or less fast and remain in con- 
tact with the fuel to a greater or less extent. Thus 
a coke with a low ash—or in other words high-fixed 
carbon—-gave a very hot-looking iron, but with a 
much lower transverse strength than another coke 
higher in ash, but with the same sulphur (0.54). 
The addition of more steel scrap to the better coke 
gave the strength more nearly equal to the other 
metal, showing evidently a greater absorption of 
carbon from the fuel with the better coke and 
hotter metal. 

To get the materials of the charge to mix well 
is very desirable. I have had the best results when 
allowing the bed to burn for two hours and 
using very mild blast (from 5 to 6 ozs. only). This 
always gave me higher strengths than when [ used 
an 8-oz. blast or higher. If time is given for the 
steel to melt and mix with the cast-iron, the total 
carbon will be lower than if the cast-iron of the 
mixture flows by the steel fast and has no chance 
to unite. For this reason also it is better to place 
the chunky pieces of steel low down, and_ the 
smaller pieces above. This allows the cast-iron to 
wash it as it goes down, and unite with the steel. 

The reduction of the total carbon by steel addi- 
tions makes the resulting castings very much denser. 
If the sulphur is controlled by hot melting and high 
enough manganese, and the phosphorus kept down, 
very serviceable castings are made. Another point 
that will be seen in this steel scrap addition melt- 
ing, is the rather great irregularity of the silicon 
reduction in hot runs, and in the sulphur content. 
The latter will vary very much indeed. Silicon, on 
the other hand, usually runs about 0.25 loss in 
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normal ‘heats, but is much greater if the tempera- 
ture gets up fast The deflection is better when 
the sulphur is down, 


The following are some results that may be of 
interest :—Metal which would have about ? in. chill 
and be entirely grey when cast in sand, in the 1 in. 
square section, had silicon 0.82, sulphur 0.097, phos- 
phorus 0.23, and manganese 0.54. This metal in a 
bar 1 in. by 1 in. by 24 in. broke at 1,800 Ibs. 
with a deflection of 0.38 in. The percentage of steel 
carried was 7, The coke used contained sulphur 0.54, 
phosphorus 0.63, and fixed carbon 92.53 per cent. 

Another test gave Si. 0.88, S. 0.081, P. 0.24, 
Mn. 0.67 The test bar broke at 2,200 lbs. with 
0.40°in, deflection, and the charge contained 20 per 
cent. steel. 


A third test gave Si. 0.58, S. 0.097, P. 0.25, Mn, 
0.44, and the bar broke at 2,250 lbs. with 0.48 in. 
deflection, and had 23 per cent. steel scrap (struc- 
tural shapes). 

Another good mixture gave Si. 0.79, S. 0.081, P. 
0.239, and Mn. 0.64. This carried 214 per cent. 
steel scrap. 

I find that to get the strongest bars, I have to 
keep pretty close to these analyses. When ferro- 
manganese was used. about 1 per cent. was found 
to be best. The above resulting compositions (the 
silicons of the mixtures being calculated to bring 
them about) are intended for castings ranging from 
1 in. to 2} in. in section. Should heavier work be 
required it is better to run the silicon in the pig 
up to 2.75, and the manganese up to 2.00, and to 
use 335 per cent. steel scrap. 


The Side-Blow Converter for Steel Castings.’ 


By J. S. Whitehouse. 


The side-blow converter has, I believe, firmly 
established itself in America, and overcome the strong 
prejudice which existed against it some years ago. 
The frequent failure with the converter is not the 
fault of the process, but of the inexperienced or care- 
less operator. No one would think of putting 
an open-hearth under the charge of a green man just 
out of college, but in most cases this is just what has 
been done with the converter. The open-hearth 
melter is a man of experience and brains, and draws 
a good salary, and most steel blowers do the same 
to-day. A man may be able to tell the drop of a 
good blow in a few weeks; but to be a good blower 
he should have at least a year’s experience, as all 
heats do not work alike. \He should have a good 
eye and plenty of nerve, for he will need both. He 
should be able to tell the temperature of his metal 
soon after the flame starts, and to judge the silicon 
by the first period. He should be able to tell if his 
blow is done by looking at the slag, as well as by 
the flame. He should know how to keep his lining 
in the best shape to get all the heat possible from 
the process. The man with the above qualifications 
will blow with a loss of less than seventeen per cent. 
(about fifteen). 

With proper blowing the main loss comes from 
the silicon in the charge, usually, two per ‘cent., 
which is oxidised along with iron and manganese 
to form the slag. The writer learned to blow with 
two per cent. silicon, but for the last three or four 
years has been blowing iron analysing from 0.90 to 
1.25 silicon from the cupola in two ton charges, and 
very often has been obliged to use scrap while blow- 
ing. Another advantage is tlie increase in the 
amount of scrap which can be carried, and which 
helps to cut down the cupola loss by increasing the 
carbon in the charge. For example: I charge fifty 
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per cent. of pig with about 3.75 per cent. carbon 
and fifty per cent. scrap with 0.25 carbon. ‘Tests of 
the cupola iron ran 3.25 to 3.50 per cent. carbon, 
a gain of 1.25 to 1.50 per cent of carbon taken from 
the coke instead of bought in the form of pig-iron. 
Regardless of what has been written, fifty per cent. 
of scrap can be melted in the cupola with good 
results and using only 124 per cent. of coke, but the 
blower must have a complete knowledge of cupala 
practice. 

Most blowers use too much volume and too high 
a pressure to get the best results, and with low sili- 
con the volume and pressure must be low. No two 
blows will act alike; all will require different treat- 
ment, which gan be determined by the flame, but 
which I find impossible to describe. I believe it is 
as necessary for a blower to regulate his air valve 
to get the proper combustion as it is for the melter 
to adjust his air and gas valves. With ordinary 
care, the steel produced in a converter is very uni- 
form in carbon and silicon, more so I think than the 
open-hearth. The greatest variation seems to be in 
manganese. The temperature of the metal and the 
condition of the slag causes more variation 
than in acid open-hearth practice. It is possible to 
run several weeks without taking an analysis and 
find at the end of the run very little variation in 
the elements. ‘This is possible in acid open-hearth. 
but never practised, as the risk is great, while I 
have known of it being done right along in converter 
practice. 

Regarding the making of moulds, etc.. the practice 
is identical with open hearth, except that the cast- 
ings are for the most part lighter. The ordinary 
converter shop with one two-ton converter is capable 
of producing between one hundred and one hundred 
and fifty tons of good castings per month, blowing 
three times a week, and should not be expected to 
carry the overhead expense of a shop turning out 
five to six hundred tons 
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It is the purpose of this paper to give a full 
and free account of the conclusions formed after 
three years of constant work on the problem as to 
how far permanent moulds may be used to reduce 
the cost of production. It deals solely with work 
that is applicable to permanent moulds, and the 
statements made and the conclusions formed are 
directed only toward that branch of the foundry- 
man’s art. 

The subject may be taken up under the following 
heads : ' 

(1) Of what material should the moulds be made? 

(2) What effect has such a mould upon the cast- 
ings? ; 

(3) What effect has molten iron upon the moulds’ 

(4) What remedy should be applied for any bad 

effects shown 

The ideal material for permanent mould would 
be one that would not chill the molten iron, would 
stand swift heating and cooling without disintegra- 
tion, and would be capable of being machined or 
moulded into the shape required. This material 
should be very nearly as hard as iron, quick to 
conduct heat and of low specific gravity. There are 
a number of substances that fulfil these require- 
ments in part. Lava rock will stand the sudden 
changes of heat and cold, can be cut into the shape 
desired and does not chill the molten iron. When 
a coating of finely ground mica, or some other inert 
substance, is rubbed into such a mould it will give 
beautiful castings. But it wears away rapidly, and 
soon needs renewal. Were it not for this fault it 
would very nearly solve the problem. We found it 
extremely difficult to handle and prepare this sub- 
stance, and this led us to seek a material that would 
possess both hardness and ability to stand the heat 
changes. Cast iron has been the favourite medium, 
and so far, nothing has been brought forward that 
is so well adapted for foundry work. It has the 
advantage of being easily machined, and the added 
advantage that it is formed by a process with which 
we are all familiar, while its possible disadvantages 
are more easily overcome than those of any other 
substance. Its great drawback is its chilling effect. 
Some investigators make the claim that if the mould 
is heated to nearly the temperature of the casting 
when it is ready for removal, no chilling effect is 
perceptible; also that the molten iron should cool 
at the same rate in a permanent mould as it does 
in a sand mould. To both of these propositions | 
would answer that they defeat the object of per- 
manent mould work, in that they destroy the per- 
manence of the mould, confer no benefit on the 
finished praduct, and set up a multitude of difficul- 
ties, such as core-crushing, shrinkage strains, and 
segregation. 

But these two claims have been so_ persistently 
made that it seems advisable to treat them at some 
length. We are all familiar with the rapid disinte- 
gration of cast iron when kept at a very dull red 
heat—the rapid oxidisation and the tendency to 
spawl and crack. When the heating and cooling is 
earried through a range of 200 or 300 degrees F. 
and this must of necessity occur—the mould becomes 
useless in an incredibly short time. Again, the 


* Read before the American Foundrymen’'s Association, May, 
1909 
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molten iron will not lay close to such a mould, and 
the resulting castings are far from perfect. It has 
heen conclusively demonstrated that mould distor- 
tions due to heat become permanent after a tempe- 
rature of 900 degrees F. has been passed; so that 
highly heated cast-iron moulds seem to be out of 
the question. While there is no doubt that they 
would prevent chilling, the cost of such a method 
would be prohibitive. 

Should the iron cool at the same rate in a per- 
manent mould as it does in sand? The answer tu 
this is most emphatically in the negative. The effect 
on the mould would be the same as maintaining 
it at a high heat, and the time lost in cooling would 
slow the process up materially. Slow cooling would 
not improve the casting, nor would it prevent segre- 
gation. It would induce shrinkage strains, and, in 
fact, would be no improvement over the present 
sand-casting method, except that it would obviate 
sand ramming. 


Effect of the Mould on the Casting. 


When we first contemplated using permanent. 
moulds it was considered a foregone conclusion that 
unless the interior of the mould was heavily coated 
with some inert substance, the casting would neces- 
sarily be chilled, and extensive arrangements were 
made to prevent or to remove this chill. For a 
time the moulds were carefully coated after each 
pouring, but, in our efforts to gain time, this coating 
was neglected, and we noticed that even when this 
was the case no chill appeared, provided the casting 
was removed above a certain temperature. Follow- 
ing this lead we found that when the surface of the 
mould was practically free of any coating, no gases 
were formed by contact of the molten metal, and that 
chill could still be prevented by removing the casting 
at the proper temperature. Once these facts were 
thoroughly established all our attention was centred 
on the possibility of removing the casting as soon 
as it was set A few trials proved beyond doubt 
that molten cast iron does not chill until after the. 
casting has set, and it was simply a question of 
reasonably quick work to produce castings not only 
perfect in form and texture but answering all the. 
requirements for high-class marketable work. 

The next step in this lino of reasoning was inat 
if the contact with comparatively cold iron on one: 
side did not necessarily chill the casting, then con- 
tact with iron on both sides need not chill it, To: 
demonstrate this point several thin sheets were cast: 
beween heavy plates and removed without chilling: 
This suggested the possibility of using metal cores. 
provided these could be removed before being ca‘ight 
by the shrinkage and immovably held, cracking the 
casting. Reasoning that cast iron dees not contract 
until after it is solid, we believed that it would be 
possible to remove a core before such contraction 
oceurred. This was tried first on the T-shaped 
fitting, the entire core being made of cast iron, in 
two parts, one part for the main body and one part 
for the branch. These core parts were fitted to the 
mould and metal was poured around them, ard it 
proved to be not only possible but very easy to with- 
draw the core, provided it was done when the casting 
was at the proper temperature. Nor was the allow- 
able time for the withdrawal of the core so short 
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as would be expected. In fact, it was necessary to 
wait a few seconds after pouring, before removing 
the core. If, then, an iron core could be easily 
withdrawn from a tube one foot long, it was pos- 
sible that it could be withdrawn from a tube 5 feet 
long This was attempted, and repeatedly accom- 
plished, a four-inch pipe 5 feet long being cast on 
an iron core and the core removed before being 
gripped by the contraction of the pipe. We found 
by these trials that no gases were formed other than 
those from the air in the mould, and if this air was 
allowed free vent no trouble was experienced in fill- 
ing a mould of any shape or size, and in removing 
the resulting casting at such temperature as to avoid 
white chilled crystals. 


The next step was to determine what size and 
shape of mould was best adapted to this process. 
This was a long and tedious investigation, most of 
the results obtained being of a negative character. 
It is almost impossible to formulate’ any set rule 
as to size and shape of mould for various castings. 
The one general rule of allowing a surplus of metal 
in every case seems the best practice. This is, of 
course, very indefinite, and experience only will show 
what is best. The mould in wh:ch this trap was cast 
weighed 1,700 pounds, and the 2-inch tee mould over 
500. The advantage of providing a large bulk of 
iron is too great to be ignored when it is considered 
that the objects desired are not only to swiftly re- 
move the heat from the molten iron but also to 
provide enough metal to store this heat and resist 
the tremendous strain imposed. 


It is to be observed that in using these moulds we 
take no precautions against shrinkage. We depend 
altogether upon the fact that chilling molten iron 
swiftly to the point of setting makes castings that 
are homogeneous, and thus the shrinkage strains due 
to irregular coling are reduced to a minimum. The 
main object to be accomplished is to secure rigidity 
of the mould in all its parts. There is always 
time enough to remove the casting and retain the 
shape given it by the firm, unyielding surface. A 
mould that has thin walls—-14 or 2 inches thick—-will 
spring away from the molten iron under the influ- 
ence of the intense heat, and the casting will in- 
variably follow the spring. The peculiar property of 
iron of increasing in bulk when passing from the 
molten to the solid state makes it possible to get a 
casting that fills every crack and cranny of the 
mould so long as this tendency to swell is success- 
fully resisted. This same mass of iron in the mould. 
by reason of its rigidity and its capacity for quickly 
transmitting and storing heat, will greatly lessen 
the liability to cracks in the mould cavity. The 
only place where any deterioration sets in is where 
the molten iron strikes in the gates, and our ex- 
perience has shown that we can safely neglect this 
item. 


How long a cast-iron mould will last has not yet 
heen determined. So far, we have made over 6,000 
pieces in a single mould. There is no reason why 
its life should not be indefinite although there must 
he a point of time and service when the cast iron 
reaches its ultimate capacity for work. Our 
statistics show that the life of the mould depends, not 
upon the number of pourings but upon the number 
of times the mould is allowed to become entirely 
cold and then reheated. Continuous pouring, when 
correctly timed so as to preserve a generally even 
temperature, has but a very slight tendency to crack 
the mould. It is only when it is allowed to cool that 
the cracking becomes at all noticeable, and then only 
in the gates. ; 


Temperature of the Mould. 


We have found that a good casting can be made 
in a cold mould without any trouble, provided the 
mould is perfectly dry. But the tendency of the iron 
to condense moisture from the atmosphere while heat- 
ing up is so great as to make it almost impossible 
to get a good casting unless the pouring is done 
rapidly, so that the mould will be filled before the 
moisture is deposited upon the face of the mold. In 
a perfectly dry atmosphere, with a cold mould. the 
iron pours readily and makes a very fine casting. The 
only reason for desiring to have the moulds warm 
is that they will then keep perfectly dry. We would 
much prefer to do all our work with a mould at a 
temperature of not more than 125 to 150 degrees F. 
As a general rule the first casting is not a very good 
one, but after the casting has warmed up the mould, 
there is no further difficulty. 

In order to preserve an even temperature in the 
mould it becomes necessary to put enough weight into 
it and pour the castings at such intervals that the 
temperature will not rise over a certain number of 
degrees, For instance, we found thajt casting a 
four-inch pipe weighing 65 pounds into a mould 
weighng 6,500 pounds every seven minutes, does not 
raise the temperature of the mould to more than 
300 degrees. This matter of heating depends alto- 
gether upon the thickness of the casting, and the 
moulds must be designed with that particular point 
in mind. 

That a permanent core can be used in a great 
many cases has been shown. The use of this per- 
manent core is necessarily limited to castings in 
which the core is either in a straight line or is in a 
regular curve, Combinations of straight lines, such 
as in T’s or Y’s, or double T’s or double Y’s or 
straight pipes, are especially adapted to this feature. 
When the core is in the shape of a regular curve, 
or combination of a straight line and regular curve, 
it can be made in two or more pieces and easily 
withdrawn from the casting. This can be done in 
the case of L’s, or sweeps. Irregular curves or cores 
that would be destroyed in removing them from the 
casting are, of course, not possible. It has been 
found easy to remove a five-foot core in the manufac- 
ture of cast-iron soil pipe. It should be just as 
possible to remove a 12-foot core from a water-pipe. 
It is only a question of apparatus large and power- 
ful enough, and removing at the proper speed. 

We have’ found © that the best metal 
for these cores is ordinary cast iron, and 
that the same method of procedure’ must 
be carried out for the core as with the mould. There 
is plenty of time to remove the core and open the 
mould and yet have the casting without any hard 
spots. The use of permanent cores suggests the 
possibility of a machine for duplicate work that is 
to be made in large quantities, and this machine 
can be practically automatic in its operation. Cores 
made of steel and wrought iron have been tried, 
but give very poor results. The cast-iron cores require 
considerable attention for the first few pourings, to 
prevent burning and distortion, but after a few cast- 
ings have been made the iron seems to become sea- 
soned, and after 50 or 100 castings have been poured, 
very little care need be taken in regard to over- 
heating the arbor or burning it by the impact of 
molten iron, Soft cast iron seems to be the best 
medium for both moulds and cores It cracks less, 
and is not liable to distort, as is the case with a 
easting made of low-silicon or very close iron. It 
may be that this is due to the fact that a high-silicon 
iron melts at a much higher temperature than iron 
containing a low percentage of silicon, and conse- 
quently requires a higher temperature to reach the 
point at which it softens, 
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The conclusions arrived at may be summarised 
as follows : Any casting that can be poured in a sand 
mould can be poured in an iron mould. If the iron 
is hot enough to run in a green sand mould it will 
surely run in an iron mould. Iron that is suitable 
for radiators or fittings, or brake shoes, or any 
other class of duplicate work that is made in the 
sand, will be suitable for the usq of permanent 
moulds. The same experience that shows the foun- 
dryman what is best for sand moulding can be uti- 
lised in permanent mould work. It is true that a 
somewhat wider range of iron can be used in per- 
manent moulds for the same class of work than is 
the case in sand moulding, but any change from the 
general practice in selecting irons for any particular 
class of work must be made with a great deal of 
care. 
Temperature of the Iron. 


In all cases, when using permanent moulds, the 
iron as it comes from the cupola should be very hot, 
and should never be allowed to stand any length of 
time before pouring. The first element it loses in 
cooling is carbon, especially if there is considerable 
silicon in the original charge. Iron at 2,100 degrees 
F, with 2.5 per cent. silicon, will not hold as much 
carbon in solution as it will at 2,400 degrees F., and 
it is the carbon we wish to preserve. In fact, it is 
almost impossible to make a very thin casting in an 
iron mould, with iron containing 2.75 silicon and low 
in phosphorus and sulphur, unless the iron is very 
hot The best results are obtained with iron contain- 
ing over three per cent. carbon and about two per 
cent. silicon Again, the higher the temperature 
of the initial iron, the more time there is for the 
removal of the casting, and the longer shrinkage is 
delayed. 

Some care must be exercised to prevent the casting 
sticking in the mould. It is sufficient to coat the 
mould occasionally with a mixture of thin oil and 
graphite. There is no virtue in any of the many 
coatings recommended other than keeping the moulds 
smooth and preventing the castings from sticking. 
None will prevent chilling, wnless laid on in such 
quantities as to form a substantial wall of inert 
material. The writer has used almost every avail- 
able substance in an infinite number of mixtures, 
with but indifferent results. The best way to pre- 
vent a chill is to take the casting away from the 
mould before the chill sets in. That this chilling 
does not take place until after the iron has been 
set sufficiently to handle has been demonstrated by 
a small sample casting made especially for the pur- 
One side of this casting is soft and the other 
The casting has been broken to show 
the effect. The quality of the iron in the unchilled 
portion is of the highest character, and the facility 
with which it can be machined is shown by a section 
of pipe on which some threads have been cut. The 
sudden chilling to the point at which the molten iron 
sets produces an iron that is as nearly homogeneous 
as it is possible to obtain. That it is entirely free 
from shrinkage strains is shown by a casting that 
was taken from the mould at a bright red heat and 
thrown into cold water. It is absolutely sound and 
free from all cracks, surface or otherwise. 

Now, what peculiar molecular action is set up that 
produces this result in an iron that when cast in 
sand exhibits all the defects we are accustomed to 
see in sand moulding? To get at this explanation 
we must begin with the great unmeasurable force 
of heat contraction and expansion. No one knows 
how many tons per square inch is exerted when molten 
iron cools. This force is always greater than the 
tensile strength of the material under treatment. 
If, now, molten iron be subjected to this enormous 
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is chilled, 








force exerted through the mould swiftly robbing it of 
its heat, it probably follows that the molecules are 
crushed together with an enormous pressure, and 
since this action is a matter of a few seconds at the 
most, there is no chance for segregation, and the im- 
purities remain in the same relative position in the 
casting that they occupied in the molten iron. That 
this peculiar action continues after the casting has 
been taken from the mould is shown by small globules 
of iron that have been squeezed from a casting as it 
cooled. It is further shown by a bar of 14th inch 
iron that was taken from the mould at a bright 
yellow heat, with the interior still molten, Excres- 
cences on the top were formed as the bar cooled in 
the atmosphere, and a broken section shows that 
the bar is of equal hardness throughout. 

Now, let us go a step further. It has been found 
that iron when cast in an iron mould and removed 
as soon as it sets, possesses some unusual properties. 
For one thing, it will take a temper, and when tem- 
pered will retain magnetism. If the casting be 
taken from the mould at a bright red heat and sud- 
denly quenched in cold water, it will have all the cut- 
ting power of a good high-carbon steel. This result is 
invariably obtained whether the iron be high or low 
in silicon, phosphorus, sulphur or manganese. There 
is no evidence of what we generally speak of as 
‘‘chill”’—no white crystals are shown; in fact, an 
iron that chills white first in the mould and is then 
quenched in water will not harden in the manner 
described. but will crumble when applied to the 
emery wheel. The fact of the matter is simply that . 
chilling molten iron swiftly to the point of setting, 
and then allowing it to cool gradually, produces a 
metal that is entirely new to the art. It has all the 
chemical characteristics of cast iron, with the excep- 
tion of combined carbon, and it also possesses some 
of the properties of high-carbon steel. We have been 
taught. thati steel will not take a temper when it 
contains a very appreciable amount of free carbon, 
yet this piece of cast iron, that has .44 per cent. 
eombined, and over two per cent. free carbon, has 
been tempered repeatedly and will do better service 
in a lathe than a very good non-alloy steel. Once 
this peculiar property is imparted to the casting, 
it is impossible to eliminate it except by remelting. 
A bar of iron so treated can be held in a flame until 
the metal drips from the end, and yet quenching 
will restore it to its original hardness. The analysis 
of the piece of treated iron before us is as follows : 


OR, ons 2.28 
Phos. 1.21 
Sul. 0.108 
Mn. 0.41 
» Aon 2.65 
c.C 0.44 


An analysis of another piece shows : 


Ps , es ae : ze . 2.24 
Phos. . am san si 1,12 
Sul. 1.01 
Mn. 0.38 
T.C. om is : w2 ui se sid 3.02 


It will be noticed that the carbon for the first piece 
is low—much lower than we like to have it for our 
general work. But the remarkable feature about 
this particular phase of the process is that such a 
close-grained, tough and strong iron should be pro- 
duced with an analysis such as given above. The 
analysis of this iron taken after it is removed from 
the mold, and without quenching, is the same as 
above, except that the combined carbon is not over 
.28. The character of the iron before being 
quenched, is very fine, close-grained, and yet it is 
easily machined. In all this work there are no blow- 








h 
it 


in 
at 


id 
od 


m- 


nt. 

has 
rice 
nce 
ng, 

ng. 
atil 
ing 
ysis 
ws: 


yiece 
our 
bout 
ch a 
pro- 
The 
from 
e as 
over 
eing 
it is 
nlow- 





THE FOUNDRY TRADE JOURNAL. 343 


holes, and any dirt that enters into the piece must 
come from the ladle. 

In some of our earlier writings the effect of the 
carbon in cast iron was exhaustively treated; in 
order to make clear the chemical changes that occur 
in this process, it may be well to repeat some of the 
conclusions : All the carbon in molten iron is in solu- 
tion, and exists in the combined form. Now, if mol- 
ten iron be instantly cooled to 1,000 degrees F. all the 
carbon will be held in the combined form—there will 
be no free carbon. If, however, it be instantly 
cooled to the point at which the iron sets, and then 
allowed to cool normally, the carbon will be in the 
combined form at the time of setting, but will change 
to the free form as the cooling progresses. This 
formation of free carbon is very rapid; the major 
portion present in the casting is formed within a 
few seconds after it is taken from the mould. The 
analyses below give a very fair idea of this action. 
the pieces in question being 6 by 14 by } in. 


cH... Fz 
Cast in sand and cooled normally ... = sa ow GC 3.20 
Taken from permanent mould at bright yellowand _ 
quenenee = ome ee : oa o 30 3.02 
Taken from permanent mould at bright red and 
quenched ae ea im se : .. 0.49 3.1 


It will be seen from this that two-thirds of the 
combined carbon has been changed in the few 
seconds required to cool from a bright yellow to the 
bright red. The free carbon in all these castings 
is not in the form of graphitic carbon, as we usually 
see it in ordinary cast iron, but partakes more of 
the character of annealing carbon. It is probably 
this annealing carbon that gives permanent mould 
castings their unusual strength and toughness. 


Segregation of Impurities in the Iron. 
Sand, as a medium for making general castings, 


will always hold its own. We have discovered 
nothing that is so cheap and so efficient. considering 
the vast range of work it is required to do. Its 


deficiencies are well known; but so far, all efforts 
to overcome these deficiencies have been solely in the 
direction of shedding light upon the characteristics 
of the iron used. We read a great deal about the 
evils of sulphur and of phosphorus, and we find that 
these evils are not exaggerated when it comes to 
making castings in sand. But to my mind, the 
reason why phosphorus and sulphur are the bane of 
the foundryman’s existence is not because of the 
mere fact that sulphur and phosphorus are present 
in the casting, but because in slow cooling in sand 
moulds, sulphur and phosphorus segregate. There- 
fore, the great evil in cast-iron work is not so much 
the presence of impurities, but the fact that seqre- 
gation allows these impurities to mass themselves 
and thus destroy the homogeneity of the iron. Our 
experiments have shown that an iron containing 13 
per cent. phosphorus when cast in an iron mould is 
as strong as iron containing 4 per cent. when cast 
in the same mould. We can find no perceptible 
difference in the tensile strength under these circum- 
stances. The same is true with sulphur at 0.1 and 
sulphur at .03, and it would seem, therefore, that 
the mere fact of the presence of sulphur and _ phos- 
phorus in these irons is not deleterious when segre- 
gation is prevented. 

It is not within the province of the sand mould 
to prevent segregation, and the remedy can not be 
looked for from that point; nor is it possible to pre- 
vent a certain amount of segregation in a perma- 
nent mould when the casting is so thick in section 
as to make the cooling comparatively slow. Fortu- 
nately, most of the duplicate work in this country 
to which the permanent mould is applicable is com- 


paratively small section—very little of it is more 
than 1 inch or 14 inches in the thickest part, and 
when a casting is not thicker than the figures given 
above, and is made in a mould properly designed, 
there will be absolutely no segregation. 

The formation and segregation of graphitic carbon 
is familiar to all, and its weakening effect upon cast 
iron is very well known. The casting made as above 
described, and containing free carbon that is 
thoroughly distributed throughout every portion of 
the iron and is not allowed to collect in large flakes 
or bunches, will be as easily machined and will have 
greater tensile and crushing strength than a casting 
made in a sand mould in the ordinary way. The 
position the writer takes in this matter is that the 
evils of phosphorus and sulphur are due, not to the 
fact that these elements are present in the casting, 
but to the fact that the slow cooling allows them 
to collect in masses. If segregation were prevented 
a high-phosphorus or a comparativelyc high-sulphur 
casting would be just as strong as if these elements 
were low in percentage. 


Possible Elimination of the Cupola. 


So far, we have discussed simply the use of the 
permanent mould as applied to the foundryman’s 
art, with iron taken from the cupola. If, then, per- 
manent moulds can be used with success in the foun- 
dry, and a system of continuous pouring be inaugn- 
rated {which in duplicate work would obviate the 
necessity of having moulders, why is it necessary 
to melt pig-iron in the cupola? What could be 
more ideal than a series of permanent moulds sup- 
plied with molten iron practically direct from the 
blast furnace? The interposition of a reheatng ladle 
such as is used by the steel makers of to-day, pre- 
sents no unusual fesitures; and this ladle makes 
possible the treatment of the molten iron. Modern 
practice has eliminated much of the uncertainty in 
blast furnace work, and it is not unusual to find 
these furnaces so equipped as to produce an iron 
that varies but few points from the quality desired 
by the foundryman. The molten iron we get from 
the blast furnace is much hotter than that obtained 
from the cupola, so that there is every reason to 
believe that the castings we would obtain would be 
of a better quality than when the pig is remelted 
in the cupola. 

{In our work we have conclusively demonstrated 
that it is immaterial whether an iron contains 1.75 
or 3 per cent. silicon, so long as the molten mass 
is at the proper temperature, so that the high tem- 
perature obtained from the blast furnace would 
go far towards offsetting the variations in the im- 
purities. Given, therefore, a furnace properly 
equipped and handled, with the interposition of a 
reheating ladle, there is no reason why a very high 
class of work should not be obtained with the use 
of permanent moulds. How far this thought can be 
carried out lies with the blast-furnace owner 


In view of the increased demand which has arisen 
for hydraulic turbine machinery, Messrs. W. H. Allen, 
Son & Company, Limited, Queen’s Engineering Works, 
Bedford, have come to an agreement with Messrs. 
Piccard, Pictet & Company, of Geneva, to manufacture 
water turbines of large size to their designs. This 
frm is one of the leiding manufacturers in Europe of 
water turbines of the Francis high-speed type. Some 
years ago water turbines formed one of the principal 
specialities of Messrs. Allen. but owing to the rapid 
increase of other branches of their business they were 
unable to develop their water turbines to the same extent. 
They are now again taking up this subject with a view 
to manufacturing complete installations for hydro-elec- 
tric power stations. 
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A New Disintegrator. 


A new type of disintegrating machine, designed 
to pulverise and grind practically all kinds of 
material on what is termed ihe “ percussion 
principle,” has recently been put upon the market 
by Messrs. James Buchanan & Son, of the Cale- 
donia Foundry and Engine Works, Liverpool. The 
grinding operation is effected by a series of blows 
imparted by specially constructed revolving beaters, 
the hammer-like aciion of which immediately re- 
duces the material to powder, which escapes 
through suitable screens at the sides and bottom of 
the machine. 














Fic. 1.—A NEW DISINTEGRATOR. 


In the annexed illustrations, Fig. 1 presents a 
general view of the machine with the casings raised, 
while Fig. 2 is a sectional elevation showing the 
main features and improvements in this type of 
machine. 

As will be observed in Fig. 1. the disintegrator, 
which is known as the Grand National, is self- 
contained, and can be fixed down ready for work 
in a very short time. The main framework is 
strongly made with extra long gunmetal bearings, in 
which the steel shaft carrying the beaters revolves. 
These bearings are oil- and dust-tight, and so 
arranged that a continuous stream of oil circulates 
throughout their whole length. The beaters are of 
steel, and are provided with hard steel wearing 
faces, which are easily renewed when necessary. 


From Fig. 2 it will be noted that an independent 
beater chamber is provided, the lower half of which 
is arranged with steel screen bars, and the upper 
or serrated portion forming the tangential resistance 
to the percussive grinding action. The advantages 
of a separate and independent beater chamber are 
many, amongst which may be mentioned the cir- 
culation of air round it, thus preventing any sweat- 
ing or heating of the material whilst grinding, and 
in case of any iron or foreign matter getting in, the 
damage, if any, is confined to the chamber, and 
can be repaired without interfering with the main 
body of the machine. 

Another special feature of this machine is the 
arrangement of screen bars, which are of hard, tough 
steel of triangular section. When worn, these bars 
can be turned round, so that the life of the bar is 
practically trebled. Another important considera- 
tion is that the mesh of the screen can be changed 
in a few minutes, using the same bars, or any par- 
ticular bar can be replaced, if found necessary. 





. 2—SECTIONAL ELEVATION OF DISINTEGRATOR. 


In operating the machine, the material to be 
ground is fed into a hopper on the side, and the 
finished material delivered ready for use through 
the bottom of the machine into any convenient re- 
ceptacle. A special advantage claimed is that the 
power required to drive the machine is very low. 


FLUORSPAR IN THE UNITED STATES.—Under 
the new United States tariff fluorspar is to be given 
protection to the extent of about 6s, per ton. This, 
it is thought, will be sufficient to confine importations 
to seaboard cities. At present English spar goes as 
far West as Pittsburg, when the market is divided 
with the mines of Illinois and Kentucky. West of 
Pittsburg there is no foreign competition. Colorado 
has its own supply, but such spar as is marketed 
elsewhere comes mainly from the Mississippi Valley. 
At present relatively little spar is sold in the States, 
cheaper but less efficient fluxes being used. A large 
market is, however, possible in connection with the de- 
velopment of open-hearth steel making. For this 
purpose an average of 5 lbs. ot spar per ton of steel 
is needed. While higher grades are preferred, and so 
far have mainly been supplied, material carrying 90 
per cent. of calcium fluoride can be used. 
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Open-Hearth Methods for Steel Castings.* 


With Remarks on the Small Open-Hearth Furnace. 


The open-hearth process for the manufacture of 
steel is gradually gaining ground, and the reason 
for its supplanting other methods is mainly one of 
quality. Further, the basic open-hearth process 
permits a mixture of pig-iron and miscellaneous 
steel scrap of a lower grade and cheaper price than 
raw material necessary to other processes. With 
these facts in mind, the author presents this article 
for the consideration of prospective investors in the 
manufacture of steel castings in small, moderate and 
large tonnages. To be more explicit, small tonnages 
are capacities of melting units in one-half, one and 
two tons per heat; moderate tonnages are capacities 
of furnaces of two to five tons per heat, and large 
tonnages are capacities from ten to twenty-five tons 
per heat. There are thus offered possible outputs to 
meet almost any requirements. In presenting the 
claims it is with the recognition of the following 
advantages :—(1). The small capacity furnaces cost 
less to install than any other steel making devices 
excepting only crucible melting furnaces; (2), the 
economy in operation of open-hearth furnaces in any 
capacity over that of any other steel making process: 
(3), the certainty of results, the greater degree of 
control in operation and the reduction of the per- 
sonal equation to the lowest possible expression. 

It is generally known to foundrymen that the 
largest production of steel castings comes through 
open-hearth furnaces of capacities of five to twenty- 
five tons per heat. Such practice is established. but 
requires constant operation to be profitable, and the 
investment of considerable capital, varying with the 
size of the plant. It has been thought that capaci- 
ties of less than five tons per heat are not possible 
by open-hearth methods, and engineers generally 
have dissuaded those who wish to engage in the 
manufacture of steel castings from using open-hearth 
methods, since up till quite recently the tendency 
has been to increase the capacity of the open- 
hearth, supposedly for economical reasons, rather 
than to build small units with less capacities. The 
author, however, has had the opportunity of demon- 
strating the possibilities of the miniature open- 
hearth furnaces, and has found from actual practice 
that they are economical; comparing operation costs 
with standard capacity furnaces they bear equally 
well in economy. This fect is somewhat of an inno- 
vation, but nevertheless true, and it can be said 
that the operating cost of the miniature open-hearth 
is less than that of any type of steel producing unit 
or process making steel in equal quantity. 

To those who may not be familiar with the open- 
hearth furnace and its operation a study of the 
diagram, Fig. 1, may be instructive. The upper 
part of the furnace is represented in sectional eleva- 
tion. The structure is built of refractory bricks 
and bound securely with structural steel beams and 
plates at certain points not shown in the diagram. 
The lower part of the furnace, usually below the 
charging floor level or carried below the shop level, 
consists of the regenerator chambers, connecting 
flues leading to a reversing valve and thence to a 
stack. Referring again to the main body of the 
furnace will be noticed the hearth, which is prac- 
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tically a shallow dish lined with silica sand 
fused into one solid mass at a high temperature at 
the time of what is known as “making bottom.” 
This is the laboratory where the raw material is 
melted and refined to steel of any desired composi- 
tion. In outline the practice is as follows, and 
refers to the operation of a miniature open-hearth 
fired with fuel, oil being recommended in preference 
to producer gas in capacities of less than five tons 
per heat. 

After the furnace has been brought up to a white 
heat working temperature, a mixture of acid pig- 
iron and low phosphorus steel scrap in usually the 
proportions of one-third pig and two-thirds scrap, 
is charged into the furnace, adding the pig-iron first, 
and when that becomes molten, followed with the 
scrap. The whole mass subsequently becomes liquid 
by means of the oil flame passing above it. At this 
stage the temperature of the furnace has been les- 
sened through the addition of the cold stock, but it 
will still be a temperature above that required to 
melt pig-iron. But in order to elevate the tem- 
perature above that required to melt steel and have 
it in condition to pour, the principle of regeneration 
is employed, which consists in returning to the fur- 
nace waste heat, which, in other types of furnaces 
escapes to the stack. Without a system of regenera- 
tion, it is not possible to reach a proper steel cast- 
ing temperature; that is to say, a _ reverberatory 
furnace without regeneration gives a temperature, 
where the combustion of the fuel is supported by 
cold air, less than that required to properly liquify 
steel, but with the principle of regeneration applied 
to such a furnace high temperatures are readily 
reached. 

To understand this principle, we will follow the 
course of the flame of the burning oil as indicated 
by the arrows in the diagram. Beginning at the 
right hand end oil is delivered to the burner which 
is shown surrounded with a water cooled casing to 
protect the burner fittings. The oil is delivered 
either by gravity or pump pressure, but before 
reaching the end of the burner it is atomised or 
vaporised by air under pressure. This air is 
designated as primary air and performs little or no 
part in supporting the combustion of the oil vapour, 
and the quantity of air delivered in excess above 
the amount necessary to promote combustion of the 
oil is known as secondary air. The secondary air 
enters the reversing valve shown at the stack con- 
nection, passes through the right hand regenerator, 
enters the uptakes below the water cooled burner 
casing, performs its function and passes along the 
roof of the furnace, in part; the remainder, mixed 
with the products of combustion with the strata of 
flame playing above the bath, enters the downtake 
at the left hand end of the furnace, and in their 
passage to the stack they give up the major portion 
of their heat to a large quantity of brick work piled 
within the chamber. When the waste gases have 
passed through the reversing valve and entered the 
stack they have just about enough heat to induce 
the necessary draft. Now, after an interval of 
twenty to thirty minutes, the right hand burner 
is shut off, but not withdrawn from the fur- 
nace, the reversing valve is thrown and the oil and 
primary air turned on at the left hand end of the 
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furnace. The secondary air is then diverted by 
the reversing valve to flow through the left hand 
regenerator or checker chamber, and passing through 
innumerable passages in that set of checkers absorbs 
large volumes of heat radiating from the glowing 
bricks which became heated in the first instance by 
the outgoing gases during a previous cycle of opera- 
tion. This radiated heat regenerating the secondary 
air will be added to the temperature generated by 
the burning fuel and the products of combustion will 
accordingly have an increased quantity of heat units 
to deposit in the checker work at the outgoing or 
right hand end. In other words, whatever tem- 
perature may be carried in by the secondary air will 


heating steel in a miniature open-hearth. This fact 
has not been recognised heretofore since most open- 
hearth furnaces are fired with producer gas. 
Since that fuel requires peculiar furnace construc- 
tion to get the best results in burning it, it has 
not been found possible to make use of such fuel in 
a comparatively short furnace hearth and therefore 
all furnaces designed to use that fuel must have a 
comparatively long hearth tending mainly in the 
direction of increased capacities rather than de- 
creased. On the other hand, the length of the 
hearth is not restricted where oil can be substituted 
for producer gas and therefore it has been found 
possible to operate an open-hearth furnace as small 


SECTIONAL ELEVATION. 
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Fic 1.—SHOWING CONSTRUCTION OF AN OIL-FIRED MINIATURE 
OPEN-HEARTH FURNACE. 


be equivalent to an increase in efficiency of the 
burning fuel. Successive reversals of the fuel, 
primary and secondary air produce constantly in- 
creasing increments in flame temperatures short of 
the melting points of the refractory brick works. 
In addition to this storing up and restoring to 
the furnace waste heat from the products of com- 
bustion, in order to produce a higher possible tem- 
perature than in any type of melting furnace, there 
is also in operation the reflection of heat from the 
walls and roofs of the furnace upon the surface of 
the bath of metal. This latter effect, known as 
radio-activity, is more pronounced in a narrow melt- 
ing chamber than in a wider, and consequently the 
result will be two factors, one a decreasing fuel 
consumption and the othcr the possibility of super- 


as 350 lbs. capacity per heat. Thus a new field is 
opened to make steel by the open-hearth process. 
Referring again to the operating method, it has 
been noted that the bath of metal was molten at a 
moderate temperature. This was due to the fact 
that the metal was highly carburised, since the pre- 
sence of carbon lowers the melting point of iron. 
With the gradually increased temperature of the 
furnace by the regeneration of the secondary air, 
and with that constant elevation of temperature, 
dormant chemical actions will be set up. The first 
effect will be an oxidisation of the silicon, occurring 
mostly on the surface of the metal by the oxidising 
action of the flame. The product will be silica 
which combines with whatever oxide of iron might 
be present in the bath of metal. The combination 
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will form a slag of comparatively light weight that 
will rise to the surface and cover the bath. The 
slag is shown in Fig. 1 by the heavy black line. 
This layer of slag prevents the metal below from 
direct contact with the flame. After the removal 
of the silicon the next action will be the removal of 
the carbon. This action is a gas forming one and 
will cause a bubbling or boil throughout the bath. 
The action can be augmented from time to time by 
the addition of iron oxide in the form of iron ore. 
As the decarborisation progresses, test pieces cre 
taken from time to time, the operator judging the 
amount of carbon in the bath by their fracture and 
malleability. When the carbon has decreased to a 
predetermined point, the boil may be stopped or 
killed by deoxidising agents such as ferro-silicon and 
ferro-manganese in properly weighed amounts. The 
metal can then be transferred to moulds. This 
method as outlined refers to the acid process. In 
it the elements sulphur and phosphorus are not 
removed. The basic process consists of a hearth 
lining made of magnesite. Such a lining permits 
an addition of limestone to form a slag which will 
absorb the two elements and make a purer steel, 
chemically speaking, than the acid process, and at 
the same time allow the use of raw materials that 
are cheaper and more irregular in composition, as 
against the acid process which only allows strictly 
limited chemical composition as regards the two 
elements mentioned. 

With open-hearth furnaces designed to use pro- 
ducer gas and which rarely go below five tons 
capacity, it is not possible to adapt them to inter- 
mittent operation. Even in the smaller producer 
gas-fired furnaces, the roof span is considerable, 
resulting in heavy stresses on the side walls and 
binding. These stresses will vary as the furnace may 
be heated and cooled, and if such alternations are 
frequent, there is danger of collapse of the furnace. 
It becomes necessary then to maintain them at a 
steady temperature continuously. Unless there 
should be a demand for regular tonnage the fuel con- 
sumption during idle periods would be a constant 
exynense. 

In miniature open-hearth furnaces, owing to the 
comparatively narrow hearth chamber, the roof span 
is, of course, lessened and therefore whatever expan- 
sion or contraction there may be following heatings 
and coolings, it will result in comparativelv slight 
stresses. These results decrease in effect with the 
lessened capacitv furnaces. which, therefore, lend 
themselves with lessened liability of repairs to inter- 
mittent operation. The miniature open-hearth is 
most satisfactory in the rolling type with the body 
cylindrical, so that the stresses even though slicht 
will be evenly distributed, whereas in a rectangular 
form the roof will always rest and thrust upon the 
inside walls. In fact, the miniature open-hearth is 
not recommended to be built in the stationary type. 

In conclusion, the miniature open-hearth js not 
costly to instal, is comparatively simple to operate, 
gives results equal to standard oven-hearth practice. 
makes hotter steel than the regular open-hearth and 
can show costs equally as low per Ib. of molten 
metal in the ladle. 


sss 


Messrs. Linerorp Gaxrpiner & Company, Auckland 
Engine Works, Bishop Auckland, have, owing to in- 
creasing business in this direction, made an extensive 
addition to their locomotive repair shop. The extension 


contains two pits, and the floor is served by a 10-ton 
overhead crane. 


Pension and Sick Fund at Krupps. 


The annual report on the Pension and Sick Fund of 
Messrs. Krupp, of Essen, which has just been pub- 
lished, is of special interest at the present time in 
view of the proposals made by Mr. Lloyd George in 
his Budget speech. In the case of Messrs. Krupp, the 
total assets of these funds amounted to about 
27,700,000 marks on December 31, 1908. About 
20,500,000 marks of this amount fell to the pension 
fund of the workmen and 1,500,000 marks to the 
workmen's Institution, with which are connected 
several branches to encourage sanitary conditions. 
The assets of the Institution for the care of invalids, 
which was founded by Mr. F. A. Krupp in March, 
1897, on the occasion of the centennial birthday of 
Wilhelm I., and was endowed with a fund of 1,000,000 
marks, amounts now, through the repeated endow- 
ments of the founder and his wife, to 5,700,000 
marks. 

During 1908 about 2,000,000 marks were paid out 
of the pension fund in cash, as pensions, to 2,246 
pensioners and 1,557 widows and orphans. The 
average income during that year amounted for the 
pensioners to about 940 marks, and for the widows to 
408 marks. Widows of workmen not entitled to pen- 
sions, whose husbands have been with the firm for 
about ten years, receive out of the workmen’s Insti- 
tution, in cases of necessity, continuous relief. In 
cases of urgent necessity, continuous relief is also 
granted if the deceased husband has been with the 
firm for eight years. However, in all cases of neces- 
sity, happening but once, a relief is granted without 
considering the length of time the deceased husband 
has been with the firm. Out of the workmen’s fund 
during 1908, a sum of 158,000 marks was paid in re- 
liefs. With the workmen’s Institution is connected a 
branch for sanitary culture, which was founded by 
Mrs. F. A. Krupp with a capital of 500,000 marks, 
on November 17, 1907, on the occasion of the unveil- 
ing of a monument in memory of her husband. The 
interest from the invalids’ fund is used for continuous 
relief to the members of the pension fund, who, before 
becoming entitled to a pension, must have been in the 
firm’s service for at least five years, and leave the 
service on account of incapacity for work (accident). 

During 1908, sixty-six doctors, of which twenty 
were specialists, attended the members of the sick 
fund. In seven ambulance stations, of which five 
were also open all night, twelve assistants gave first 
aid in cases of accident. A special dental hospital 
gave treatment to the members. Also medicinal baths 
are at the disposal of the members of the sick fund, 
and are much used. Besides the Krupp hospital, there 
also exists the Empress Augusta Victoria Convalescent 
Home (also a Krupp irstitution). The considerable 
deficit in the case of both institutions is borne by 
Mrs. Krupp. It is noticeable that with the continu- 
ally improving hygienic conditions, the mortality of 
the workmen decreases from year to year. Since 1899 
the mortality has decreased from 8.21 per 1,000 mem- 
bers to 4.08 at present, or during ten years a reduc- 
tion of 50 per cent. 


SS 


Messrs. Watter Dixon & Company, electric power 
and lighting engineers, of 59, Bath Street. Glasgow, 
have now taken into partnership Mr. Frank Anslow, 
who has for the past nine years been associated with 
the business. The company have removed to larger and 
more convenient premises at 38, Bath Street, Glasgow. 





Foundrymen have latterly devoted increased atten- 
tion to the preparation and transport of moulding 
sand, owing to the fact that, on the one hand, the 
condition of the castings depends in a high degree on 
the preparation of the sand, and, on the other, the 
vost of manual labour plays a very important part in 
the economy of the foundry. 

Hitherto, the preparation of the sand has been 
carried on by the aid of a number of machines, situated 





teristic feature of the apparatus that it consists of 
what is practically a single machine, which .is en- 
closed and contains within itself all the devices re 
quired for the process. This apparatus is illustrated 
in elevation, in Fig. 1, and in longitudinal section in 
Fig. 2, whilst Figs. 3 and 4 represent sections along 
the iines A—A and B—B of Fig. 2. 

In the example illustrated, the apparatus comprises 
the following sand-preparing machines:—The edge- 


FIG. 1.—MACHINE FOR PREPARING MOULDING SAND. 


at a more or less considerable distance apart, and 
through which the sand has to pass in succession. This 
necessitates the conveyance of the sand from one 
machine to another, either by hand labour or, in some 


cases, by long conveyors connecting the different 
machines and carrying the sand automatically from 
one to the other. Each of the machines (edge-runners, 
rolls, screens, etc.) was usually driven separately. 

A machine (described herewith) possessing consider- 
able interest and importance in this respect has lately 
been introduced by the Vereinigte Schmirgel and 
Maschinen-Fabriken A.G., of Hainholz, Hanover. In 
contrast to the method of preparing sand mentioned 
above, the preparation in this apparatus is effected 
in an entirely automatic manner, and it is a charac. 


runner mill, a, for crushing and grinding the fresh 
sand, the conical drum screen for screening same, the 
rolls, c, for breaking down the lumps in the old sand, 
the shaking screen for sifting the same, and the 
mixing machine, e, for mixing and loosening the old 
sand. 

The only conveying devices in the whole apparatus 
are the two bucket elevators, f and g, which serve to 
raise the old and fresh sand, and the worm con- 
veyor, h, for transporting the screened fresh sand. 
The worm, i, serves to mix and knead the old and 
fresh moulding sand together. In addition, the 
apparatus contains a coal dust hopper, k, from which 
the coal dust is discharged directly into the under- 
lying worm, h, for mixing with the screened fresh 
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sand. Motion is imparted to the whole apparatus 
from the main shaft, 1, from which power is trans- 
mitted by a belt to the longitudinal shaft, m. From 
this latter all the separate machines are driven by 
belts, etc., except the edge-runners, which are worked 
direct from the main shaft, lI. 

The apparatus works in the following manner: - 
The old moulding sand is fed to the rolls, c, and 
after passing through the same, reaches the shaking 
screen, d, whence it is conveyed by the return shoot 
to the elevator, f, which raises the sand so that it can 
be discharged through the shoot into the worm con- 
veyor, i, where it is mixed with the fresh sand. The 
latter is fed into the edge-runner mill, a, and when 
suitably crushed escapes through the outfall, a! 
(Fig. 2), into the elevator, g, through which the sand 
is led to the drum screen, b. The sufficiently fine 
sand falls, during the sifting process, into the hopper, 
and is carried off by the worm conveyor, h, to the 


tus are the considerable saving in space and power, the 
simplicity of management, the increased output, and 
the reduction in the prime cost of establishing new 
sand-preparing plant. The concentration of all the 
mechanism into a single apparatus effects such a great 
saving of space, that the floor space required for a 
machine for treating about 80 bushels of sand per 
hour is only about 74 ft. by 17 ft., the height being 
about 13 ft., which is very small in comparison with 
what is required for the erection of separate machines. 
At the same time, the saving of motive power is also 
considerable, long shafting being unnecessary, and 
all the machines being driven from a single main 
shaft. One men is enough to attend to the whole of 
the machinery for feeding the old and fresh sand, and 
this operation is consequently effected in a more 
uniform manner than hitherto, where one man had to 
see to the feeding of the old sand while another was 
lcoking after the fresh sand, so that uniform working 
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Fic. 2,—SAND PREPARING MACHINE: LONGITUDINAL SECTION. 


left extremity of the worm conveyor, i. The sand 
that is too coarse falls back through the inclined 
channel, n (Fig. 2), into the edge-runner mill, to be 
ground over again. 

The old and fresh sand entering the worm con- 
veyor, i, are suitably mixed together by means of the 
vanes, and are moved forward to the end, whence 
they reach the mixing machine, e. On issuing from 
the mixer the sand drops, in a finished condition, on 
to the floor, from whence it can be removed for use. 

The upper machines are surrounded by a _ plat- 
form, 0, provided with a protecting rail, q, the plat- 
form being reached by means of steps, so that the 
machines are easily accessible. In this connection it 
is highly important that all the shafting should be 
arranged at the rear of the machine, thus simplify- 
ing the work of supervision and preventing accidents 
due to the workmen coming in contact with the shaft- 
ing, etc., whilst the same is in motion. 

Among the chief advantages afforded by the appara- 


was seldom possible. From the place where they are 
fed into the apparatus, the treatment of both kinds 
proceeds automatically, and finally the sand is dis- 
charged from the apparatus in a perfectly finished 
condition, the output being far higher than in separate 
machines of corresponding size. 

The reduction in the cost of erecting new plant for 
preparing the sand, is due on the one hand to the 
absence of the expensive foundations usually required 
for the separate machines, and also to the inclusion 
of all the appliances in a single apparatus, an ar- 
rangement that reduces to a minimum the length of 
the conveyors for connecting the individual machines 
together. Moreover, less time is needed to erect the 
apparatus than to put up each machine on its own 
foundation. 

Another special feature of the apparatus described 
is the arrangement of all the parts in such a manner 
as to render them readily accessible and easily kept 
under observation. 
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The Manufacture of Red Brass Ingot.* 


It is the purpose of this paper to give an account 
of the manufacture of high-grade ingot brass so that 
the foundryman may understand something about 
it and why it is now extensively used in castings 
in which the use of ingot was not allowed a few 
years ago. The reason that ingots were generally 
bad is the fact that most of them were made from 
skimmings, grindings, and low-grade borings, which 
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oxidation of the finely divided metal during melt- 
ing, and to the excess of impurities generally pre- 
sent. To overcome this, a certain percentage of new 
metal must be added. This is generally copper, 
either in the form of ingot, wire, or clippings. The 
amount added varies according to the composition 
of the borings used, but is generally from 20 per 
cent. to,35 per cent. of the melt. This addition of 
new metal makes an ingot that can be readily cast 
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Fic. 3.—Cross SECTION. 
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Fic. 4.—Cross SEcTION. 


SAND PREPARING MACHINE. 


did not find a ready market, These were generally 
sold at lower prices to attract the foundrymen. The 
result of this practice gave ingot brass a bad name. 

To overcome this prejudice, experiments have de- 
veloped the following method with good results. It 
consists in using a mixture of red brass borings and 
copper together with any white metals that may be 
necessary to bring the mixture to a definite com- 
position. Some ingot makers use a certain per- 
centage of brass washings, while others consider a 
strictly high grade metal should not carry washings 
in its mixture. 

We will assume that the ingot is to be made from 
borings and copper only. Experience has shown 
that brass ingot made from the average borings 
alone, as found on the market, is often unsuitable 
for good castings. This condition is due to the 
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into sound, clean which are 
machined. 

The borings are first dumped on the floor, each 
barrel being carefully inspected for aluminium, 
manganese, bronze, and other detrimental material 
before being added to the main pile. The usual 
weight for such a pile is from 10 to 25 tons, This 
pile is next thoroughly mixed preferably by means 
of a mechanical mixer. When the mixing is 
finished, a sample barrel of at least 500 Ibs. is taken 
from different portions of the pile in such a way 
that it will be thoroughly representative of the lot. 
This sample is run through a magnetic separator 
to remove the iron particles. Then the metal is 
melted in a large crucible with the proper fluxes, 
thoroughly stirred, skimmed, and poured into in- 
gots, Several of the ingots are drilled, and_the 
drillings sent to the laboratory for analysis. From 
the analysis, the amount of copper and other metals 
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needed to bring the ingot to the formula desired, 
is calculated. Even though the analysis shows more 
copper than the formula calls for, new copper is 
necessary in order to give to the material the proper- 
ties desired. Often another sample pot is made up 
with the addition indicated by the first analysis, 
and this analysed, in order to be sure that the 
formula will give the composition wanted. Ingots 
made as carefully as above described should have an 
average variation in the copper content, for example, 
of not more than 0.33 per cent. From this it will 
be seen that such an ingot can be used in work 
where the composition must be maintained within 
certain relatively close limits. 

As indicated previously, the cost of ingot brass 
is generally less than the same composition made 
from new metals. This enables the foundryman to 
give for the same price, a better metal than his 
competitor can give who is not using ingot brass; 
or what amounts to the same thing, it enables the 
foundryman to produce his castings at a lower cost. 
In order to standardise both the cost and the com- 
position so that the stocks carried, both by the 
consumer and the smelter, may be low, a standard 
formula ingot is generally made up. This formula 
is approximately 82 per cent. copper, 4 per cent 
tin, 6 per cent. lead, and 8 per cent. zinc. As all 
these metals carry impurities even in the virgin 
state, a certain allowance must be made for these 
when buying on chemical analysis. The total im- 
purities should not exceed 1 per cent. Variations 
in composition are also allowed for in the specifica- 
tions for it is impossible to make an exact formula 
even with new metals. A standard specification 


might be as follows : 

Per cent. 
Copper, witbin ... ‘ 0 
Tin, within sel we Se site con 0. 
Lead, within ; ¥ iN ian ¥ ae 1. 
Zinc, within 4 bs a , ie Sein 1 
Iron, less than ... be 0 
Autimony, less than ... 0 


or it may be stated as 


Copper, not less than .. 

Tin, not less than 

Lead, not more than ... 
Zinc, not more than ... ie 
Impurities, not more than ... 


mons 


It is difficult to say what amount of impurities 
are injurious, because what is harmful for one mix- 
ture or class of castings may not injure another 
class in the slightest. Several investigations have 
shown me, however, that the amounts of impurities 
mentioned are harmless. Furthermore, as methods 
of analysis are perfected, it sometimes happens that 
a definite amount of a metal present may give 
different results with the different methods. This 
has been proven in the case of iron. 

Some of the first questions naturally asked are: 
How can the smelter afford to sell an ingot brass 
below the cost of new metal; and why can a smelter 
produce a better ingot than the brass founder can 
make himself? In answer to the first, I would say 
that buying any material in large quantities at all 
times generally enables a concern to buy for less 
money,and also a concern whose business it is to buy 
continually, can get the class of material needed 
to better advantage. Regarding the second question, 
I would say that the average foundry can not afford 
to carry in stock enough borings of the various kinds 
needed to make a good ingot because of the large 
amount invested. Furthermore, all borings do not 
run alike so that, as they are found on the market, 
it is often necessary to mix as many as three or 
four lots to make the desired composition without 
adding too much new metal. The addition of new 
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metal, especially copper. is necessary to make a 
first-class ingot, but in amounts over 35 per cent. 
it increases the cost so that no saving can be made, 
a result not to be desired by either consumer or 
smelter. Then again, the average founder would 
have to melt relatively small amounts, which would 
necessitate an increased number of analyses and 
would increase the shrinkage in melting. All of 
these things would increase the cost to him, by 
increasing his fuel, cost of handling and loss of 
metal, 

A word here regarding the best type of furnace 
to use may not be out of place. It is generally con- 
ceded that the quality of the metal melted in a 
crucible is better than that melted in a reverbera- 
tory or other furnace where the flame comes in 
direct contact with the metal. In expert hands 
this is not necessarily true, but in the hands of 
the average melter, a crucible gives the best results. 
This is more particularly true when one is melting 
a material like borings that has a large amount ot 
surface exposed to the action of the products of 
the combustion of the fuel. Large pieces like ingot 
will not be easily oxidised, but when making brass 
ingot, a crucible is much more preferable. Many 
ingot makers specify copper and tin content only, 
giving no guarantee as to what the balance of the 
formula may be. The consumer should demand a 
complete analysis, for in brass, as well as in iron 
and steel, the impurities may determine the quality 
to a greater extent than the main constituents. 
All the elements present in small amount may not 
be impurities, for the intentional addition of metals 
like nickel, manganese, and vanadium is often made, 
giving decided advantages to the physical proper- 
ties of the resulting alloy. 

A few years ago, the average foundryman relied 
on scrap when he used old metals. What are some 
of the disadvantages of scrap as ordinarily bought? 
From the nature of the material, no guarantee can 
be made as to its composition, neither can one tell 
readily if any objectionable alloys are present. The 
appearance almost wholly governs the judgment of 
its quality. This immediately opens the way for the 
introduction of lower grade material into the higher 
grade in percentages that are largely determined 
by the ability of the consumer to sort properly. 
The selling price of scrap is generally sufficiently 
high that any lowering of its average quality means 
a very decided loss to the consumer. Scrap always 
carries a certain percentage of dirt and foreign 
materials which make the loss in melting higher 
than with ingot metal. This loss is a variable 
quantity, and makes it difficult again to determine 
the value of the scrap. We can easily see, there- 
fore. that in the matter of composition and of loss 
the ingot presents a decided advantage. In some 
cities the consumption of scrap has fallen off very 
noticeably within the past two years, its place 
having been filled by ingot brass. The apparent 
saving in ingot is not as great as in scrap, but the 
actual saving is more. The high price of copper 
during the years 1903 to 1907 tended to a lowering 
of the quality of all brass. Scrap reflects this con- 
dition so that its present average value is often 
less than that estimated. The value of a guaran- 
teed ingot is never uncertain on that account. The 
description of the manufacture of high-grade ingot 
brass makes it evident that a higher price must 
be asked for it than for the old style ingot or for 
scrap brass. To summarise, the six principal points 
of advantage in using ingot brass are :—(1) Uniform 
composition; (2) low shrinkage in melting; (3) de- 
creased cost in handling; (4) exact amount of im- 
purities known; (5) value received for the price 
paid; and (6) saving in first cost over new metals. 







































































Grinding Dangers. 
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An inquiry was opened last month on behalf of 
the Home Office, at the Sheffield Town Hall, by Mr. 
Alfred Herbert Lush, into the draft regulations pre- 
pared by the Home Office for the control of the grind- 
ing of metals and the racing of grindstones. Repre- 
sentatives were present from the Sheffield Chamber of 
Commerce, the Sheffield Cutlers’ Company, the Shef- 
field Cutlery Manufacturers and Power Owners, the 
Sheffield Federated Trades Council, the Birmingham 
Chamber of Commerce, the Engineering Employers’ 
Federation, and the Shipbuilding Employers’ Federa- 
tion. 

The regulations have been drafted because of the 
high rate of mortality in the trades affected. The 
Sheffield Medical Officer of Health stated that the 
death-rate from phthisis in Sheffield was extra- 
ordinary, Birmingham being the only other town in 
the country with anything like its record. The death- 
rate from phthisis amongst grinders was 15 per 1,000, 
as against 2.6 per 1,000 amongst all males over twenty 
years of age. From other respiratory diseases the 
death-rate was 5.6 per 1,000 against 2.6 per 1,000. 
Amongst cutlers the death-rate was 6 per 1,000 from 
phthisis, as compared with 2.6 in the rest of the popu- 
lation, and from other respiratory diseases it was 7 per 
1,000, as compared with 2.6 per 1,000. Practically 
one-half of the grinders who had died during the last 
ten years had died from phthisis. 

The regulations provide for the use of a hood over 
the grindstone to protect the grinder from the dust, 
and also an air-tight duct to carry the dust away. 
Further, a fan or other means of producing an ex- 
haust draft sufficient to carry away the dust must 
be used. When a cover is not used, a stream of water 
must be directed upon the point of contact of the 
racing tool with the grindstone. It is also sought to 
lay down that the floor and uncovered parts of the 
machinery and tools shall at least once on a fixed day 
in each week be thoroughly cleansed from dust, the 
walls shall be painted or limewashed, the windows kept 
thoroughly clean, and each workman shall on finish- 
ing work leave his workplace free from dust. 

Mr. Samuet Porr, who appeared on behalf of the 
Home Office in support of the regulations, said that 
regulations similar to those proposed were in operation 
on the Continent, in America, and the Colonies. 

Mr. W. 8S. Smirn, inspector of dangerous trades, re- 
marked that there had been some misunderstanding 
about the provision of a hood for grinders. It was 
not intended that manufacturers should be bound to 
any hard and fast design or dimensions. In reply to 
a suggestion that it was not the intention of the 
Home Office to apply the regulations where bicycles 
or motor cars were manufactured, the Witngss replied 
that it was possible that a manufactory of motor cars 
where they were making tools might be included. 

In the course of the discussion which this occasioned, 
Mr. Hersert Hvcues (Sheffield) said that there were 
big engineering firms that made their own files, and 
if they were to be included in the regulations and have 
tw bear the seriously increased expense, obviously it 
would be unfair to Sheffield if others were exempted. 

Mr. A. J. Honson, President of the Sheffield Cham- 
ber of Commerce, stated that the cutlery trade was 
not prosperous, and they would have to go back to 
1900-2 to find reasonably prosperous years. Conse- 
quently there was no fresh capital coming in, and if 
exacting regulations were placed upon the trade, so 

far as affected the home market, and still more in the 









Colonial and foreign markets to which Sheffield cutlery 
was sent, he was afraid the trade would be very 
seriously injured. 

Mr. Sxeces, of Messrs. Vickers, Sons & Maxim, 
Limited, on behalf of the Engineers’ Federation, and 
the Shipbuilders’ Federation said that whilst most 
engineering manufacturers made their own and other 
tool and cutting implements, he was not aware of any 
special illness being prevalent on account of grinding. 
He thought engineering firms should be exempted 
from the regulations. ‘he conditions so far as en- 
gineering was concerned, were totally different from 
those in the cutlery trades. 

The Commissioner said he thought he must put 
it to the Home Office that a serious question had 
arisen as to whether it was necessary for their pur- 
poses to bring these engineering shops within the 
regulations. kt was quite clear that in some way or 
other the worker must be protected from dangerous 
dust, but it was not clear to him that in engineering 
shops it would not be better to leave it to Section 74. 

Mr. Water Tyzack, of Messrs. Needham, Veall 
& Tyzack, said that from whatever point of view 
they were approached the regulations were alarming. 
He was in sympathy with the regulations as a 
whole, and the trade as a whole was making con- 
siderable monetary sacrifice on behalf of the work- 
men. But they were anxious to get some allevia- 
tion of the extreme difficulty of complying with the 
regulations. 

‘The inquiry was adjourned, to be resumed at Bir- 
mingham, 








A COPPER AND IRON ALLOY.—A new alloy 
containing copper, iron, nickel, lead and aluminium 
has been patented by Mr. W. G. Black, of St. Louis, 
Mo. (U.S.A.). It is claimed that the alloy is 
adapted for bearings, bushings, and similar work. 
The proportions used are :—Copper, 50 Ibs.; iron, 
40 lbs.; lead, 6 lbs.; nickel, 4 lbs.; aluminium, 4 ozs. 
The mixture is made as follows :—The iron is melted 
first and then nickel added and the heat continued 
until both metals are melted and thoroughly mixed. 
The copper is next added and afterwards the alu- 
minium. The lead is introduced last. The inventor 
says that the addition of the aluminium raises the 
temperature of the metal sufficiently high to insure 
the melting of all the iron and nickel. The main 
object of incorporating lead into the alloy is to 
impart a certain degree of softness.’’ 


CORES FOR ALUMINIUM CASTINGS.—Alnu- 
minium castings demand cores essentially different 
in texture and finish to those required for other 
work, and this should be borne in mind or complete 
failure may result. In the first place, since the 
casting temperature is considerably lower than for 
most metals, the core need not be highly refractory. 
It should, however, be very open in texture to allow 
the free escape of the gases, and accordingly it is 
not advisable to blacken it, as this closes the pores 
on the surface and serves no useful end. The sand 
used should not be too fine, and unless a fine finish 
is desired a rather coarse sand will give the best 
results. Various binders are suitable, but in any 
case the finished core should be a soft one which 
will not offer any material resistance to the shrink- 
ing of the metal as it coqls. 
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Standard Specifications for Buying Foundry 
Pig-Iron. 


Report by American Foundrymen’s Committee. 


The Secretary of the American Foundrymen’s Asso- 
ciation now presents a proposed specification for 
foundry pig-iron which forms part ot the report on 
the subject by the Committee appointed at the 
Toronto Convention last year, with power to repre- 
sent the Association in conference with a similar Com- 
mittee from the American Society for Testing 
Materials. 

The Committee presents the specifications as the 
joint proposal of the American Foundrymen’s Associa- 
tion, and the Pig-iron Committee of the American 
Society for Testing Materials. In addition, members 
of a committee appointed by the Philadelphia Foun- 
drymen’s Association, and of the Eastern Pig-iron 
Association have been in conference with the two 
Committees in question, so that the document repre- 
sents what may be considered acceptable to the great 
interests involved as indicated by their representa- 
tives. ; 

The report and specifications are as follows : — 

It is recommended that foundry pig-iron be bought 
by analysis, and that when so bought these standard 
specifications be used. 


Sampling and Analysis. 

Each carload, or its equivalent, shall be considered 
as a unit in sampling. 

One pig of machine-cast, or one-half pig of sand? 
cast, iron shall be taken to every 4 tons in the car, 
and shall be selected from different parts of the car. 

Drillings shall be taken so as to fairly represent the 
composition of the pig as cast. 

An equal weight of the drillings from each pig shall 
be thoroughly mixed to make up the sample for 
analysis. 

In case of dispute, the sample and analysis shall be 
made by an independent chemist, mutually agreed 
upon, if practicable at the time the contract is made. 

It is recommended that the standard methods of the 
American Foundrymen’s Association be used for 
analysis. Gravimetric methods shall be used for sul- 
phur analysis, unless otherwise specified in the con- 
tract. 

The cost of re-sampling and re-analysis shall be 
borne by the party in error. 

In order that there may be uniformity in quotations, 
the following percentages and variations shall be used. 
(These specifications do not advise that all five 
elements be specified in all contracts for pig-iron, but 
do recommend that when these elements are specified 
the following percentages be used) : 


Silicon. Total Phosphorus. Manganese. 
0.2%5allowed Sulphur. carbon. 0.150 allowed 0.20 allowed 
either way. Maximum. Minimum. either way. either way. 
% Code, % Code. ~ Code. ™ Code, % Code. 
1.00 La. 0.04 Sa. 3.00 Ca. 0.20 Pa. 0.20 Ma. 
1.25 Lax. 0.05 Se. 3.20 Ce. 0.40 Pe. 0.40 Me. 
1.50 Le. 0.06 Si. 3.40 Ci. 0.60 Pi. 0.60 Mi. 
1.75 Lex. 0.07 So, 3.60 Co, 0.80 Po. 0.30 Mo. 
2.00 Li. 0.08 Su. 3.80 Cu. 1.00 Pu. 1,00 Mu. 
225 Lix. 009 Sy. 1.25 Py. 1.25 My 
2.50 Lo. 0.10 Sh. 1,50 Ph. 1.50 Mh. 
2.75 Lox 

3.00 Lu 

3.25 Lux 


In case of phosphorus and manganese, the per- 
centages may be used as maximum or minimum 





figures, but unless so specified they will be considered 
to include the variation above given. 


Base or Quoting Price. 

For market quotations an iron 2 per cent. in silicon 
(with variation of 0.25 either way), and sulphur 0,05 
(maximum) shall be taken as the base. 

The following table may be filled out, and may be- 
come a part of the contract. ‘“B,” or base, repre- 
sents the price agreed upon for a pig-iron running 2 
in silicon (with allowed variations of 0.25 either way) 
and under 0.05 sulphur. “C,” is a constant differ- 
ential to be determined at the time the contract is 
made, (It is recommended that *C” be 25 cents (1s.) 
per ton.) 

This table is to be used for settling any difference 
which may arise in filling a contract, as explained 
under Penalties and Allowances, and may be used to 
regulate the price of a grade of pig-iron which the 
purchaser desires, and seller agrees to substitute for 
the one originally specified. Silicon percentages allow 
0.25 variation either way. Sulphur percentages are 
maximum : — 


Silicon. 

Sulphur. 3.50 3.00 2.50 2.00 150 1.00 
Ge .. B+5C B+4C B+3C B+2C B+C B 
0.04 sa B+4C B+3C B+2C B+2 B B—C 
0.05 =... B+3U B+2C B+C B B—C B—2C 
0.06 = B+2C B+C B B—C B-—2C B-—3C 
= B+C B B—C B-2C€ B-3C B—4C 
0.08 an B B-C B—2C B-—3C B—4IC B—5C 
0.09 = B—C B--2C B—3C B—4C B—5C B—6C 
ae B—2C B—3C B—4C B—sC B—tC B—7C 

Penalties. 


In case the iron, when delivered, does not conform 
to the specifications, the buyer shall have the option 
of either refusing the iron or accepting it on the 
basis shown in the above table, which must be filled 
out at the time the contract is made. 


Allowances. 


In case the furnace cannot for any good reason 
deliver the iron as specified at the time delivery is due, 
the purchaser may at his option accept any other 
analysis which the furnace can deliver; the price to 
be determined by the base table above, which must be 
filled out at the time the contract is made. 








Cocurane & Company, LimiTEep, of Middlesbrough, 
are erecting an extensive new foundry at their Ormesby 
Iron Works (Cochrane Grove branch), which will be 
equipped with every modern appliance for economical 
production. It is recognised that the foundry trade is 
in a somewhat critical condition, and that the only way 
to meet the increasing competition is by keeping up- 
to-date in plant and method. 


Botckxow, VaucHan & Company, LimiTEp, are erect- 
ing a new foundry at their Middlesbrough Worke, the 
cranes and auxiliaries being electrically operated. The 
company are also reconstructing and making consider- 
able additions to their main offices; the old offices were 
somewhat inconvenient, and the accommodation in- 
adequate for the present staff, so that the new offices 
will give much needed relief. 
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The Use of Pulverized Coal for Foundry Purposes.’ 


The use of pulverised coal in place of producer gas 
and oil for heating furnaces of all classes has grown 
very largely during the last 10 years. At the present 
time, it is safe to say that approximately 2,000,000 
tons of coal are burned annually in the pulverised 
condition. This form of fuel is used almost exclu- 
sively for the heating of rotary cement kilns and fur- 
naces for the nodulising of tine iron ores, the only 
exceptions being in localities where natural gas 1s 
available, or wnere fuel oil is cheaper than coal. 
Powdered coal has also been used for the heating of 
furnaces for malleable castings and annealing. 

The use of pulverised coal offers many advantages 
over gas heating, not the least of which is the 
economy. Where coal is converted into gas there is 
always a certain loss due to the complete combustion 
of a part of it to carbon dioxide, and also to the 
fact that some heat is lost by radiation and some 
coal is carried away unburned by the ash. It has 
been estimated that the losses o1 the producer are 
seldom less than 20 per cent., and generally average 
about 30 per cent. ot the thermal value of the coal. 
Where puiverised coal is burned, on the other hand, 
the coal is injected into the furnace and is entirely 
burned there in direct communication with the charge. 
The entire number of heat units in the coal is liberated 
in the furnace and consequently the whole amount of 
heat is produced where actually needed. Another 
advantage which is to be met with in the burning of 
pulverised coal is in the fact that it may be burned 
with almost the exact theoretical quantity of air 
necessary for complete combustion. Frequent analyses 
made upon furnaces fired with pulverised coal show 
that the excess of air can be easily reduced to 20 per 
cent. of the theoretical quantity without having more 
than 0.1 or 0.2 per cent. carbon monoxide in the 
waste gas. If a reducing flame is desired it is easily 
possible by diminishing the quantity of air admitted, 
to produce a flame of the latter quality. 

Coal dust heating is particularly well adapted to 
obtain high temperatures in open-hearths and fur- 
naces of this character. It is possible by using 
powdered coal to obtain a very much higher tempera- 
ture than can be done by the use of producer gas. 
For instance, with ordinary good gas slack it is easily 
possible to obtain a temperature of between 1,800 and 
2,000 degrees C., while with producer gas without 
regeneration, it is seldom possible to obtain a tempera- 
ture within three or four hundred degrees of this. It 
is also possible with powdered coal to obtain just as 
long a flame as can be obtained with producer gas. 
By varying the draft and consequently the amount 
of air brought in with the coal, and the fineness of 
the latter it is easily possible to draw the flame entirely 
through the furnace into the stack. It is also possi- 
ble to concentrate the flame within a very short zone. 
In a rotary cement kiln, 60 ft. long, by the use of a 
damper consisting of a door at the foot of the kiln 
stack, it is possible to obtain a flame which will reach 
either the entire length of the kiln or else be con- 
centrated in the first 20 ft. 

With pulverised coal it is possible to obtain a very 
regular heat, much more regular than can possibly 
be done with producer gas. The latter is very irregular 
in its composition, even where the producers are very 
carefully handled, while with the coal the composi- 
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tion is usually very constant. If the coal is fed to 
the furnace at a uniform rate, and the air admitted 
to the latter through an opening of definite area, the 
temperature will remain practically constant, other 
conditions remaining, so. 

Another advantage which is met with in pulverised 
coal firing is in the use of low-grade fuels. Many 
coals may be burned in this manner, which would 
slag so badly if burned on a grate that the producers 
or furnaces would have to be entirely shut down to re- 
move the clinkers. The table below givessome analyses 
of coals which have been burned in the powdered 
form. As will be seen, most of these coals are high 
in volatile matter and these are best for pulverised 
firing. It is possible, however, to burn coals very 
much lower in volatile matter than those given in any 
of the above analyses by pulverising the coal very 
finely. 

Analyses of voals used for burning in powdered form, 


Volatile 
combustib’e Fixed 

Moisture. matter. carbon. Ash. 
a)... 2.98 41.96 42.82 12.27 
(2) 1.38 35.04 50 U3 6.27 
(3) “ee 2.15 35.20 57.49 6.16 
(4) cee 7.00 BO.70 53.80 8.00 
(9) aie O82 33.76 61.57 3.85 
(po) one 6.59 34.97 48.85 8.00 
(7). 2.10 29.63 51.23 16.99 
(38) 2.32 27.08 47.54 23.26 


Another saving which is effected by the use of pul- 
verised coal is in doing away with the necessity for 
very tall stacks in order to provide draft sufficient to 
draw the air through the fuel bed. This draft is 
always more or less an uncertain quantity, owing to 
the fact that it varies considerably with the nature 
of the coal used. With pulverised fuel all that is 
needed is sufficient draft to carry off the products of 
combustion. 

The three questions which are oftenest asked in con- 
nection with pulverised fuel are: —What becomes of 
the ash? What is the danger of explosion? And 
what is the cost of the process, both for installation 
and operating expenses ? 

With respect to the first question, it may be said 
that the ash of pulverised coal is very light, and that 
a great deal of it is carried off by the strong draft 
which exists in most metallurgical furnaces. There 
need never be any apprehension, however, that suffi- 
cient of the ash will settle on the charge to insulate 
it and prevent the heating of the latter. Where re- 
generator furnaces are used, however, to heat the 
air for combustion, the ash, of course, may collect in 
the checker work of these. Where pulverised fuel 
is used for burning, therefore, the regenerators should 
be designed with large ash settling chambers and wide 
passages in the checker work. The latter should 
be also so fixed that they may be cleaned out with a 
jet of compressed air. As we have said it is possible 
to obtain much higher temperatures with pulverised 
coal than can be done with producer gas. It is pro- 
bable that in many instances the regenerative fur- 
naces could be left out altogether and that pulverised 
coal would still show as good ecenomy as producer 
gas. The amount of heat introduced by preheating 
the air necessary (10 lbs.) for the combustion of 1 Ib. 
of coal is never more than 4,000 B.T.U., which just 
about balances the loss in the producers in gassifying 
1 lbs. of coal. 

It happens that if the flame is projected. directly 
against the wall of the furnace that the ash will slag 
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the latter and very soon eat it away. The best plan 
therefore in heating these furnaces is always to direct 
the flame so that it strikes against either the charge 
or else the slag upon this. In all furnaces in which 
the metal is protected by a slag above no apprehen- 
sion need be feared as to the ash, as by directing 
the flame against the slag, the ash will fall into this 
and be taken care of. In coal dust firing the best 
results are obtained by injecting the material against 
a hot surface such as a molten charge or the hot walls 
of the furnace. In starting a recently charged fur- 
nace where the walls of the latter are incandescent, 
it will therefore usually be necessary to direct the 
flame for a few minutes against the hot sides of the 
furnace until the coal dust ignites. It can then be 
turned down upon the charge. 

With respect to the second question, the danger oi 
explosion has been very largely magnified. Pulverised 
coal in a pile burns very slowly and with absolutely 
no explosive effects. It is only where the coal is 
stirred up and suspended in the air that explosions 
occur. They also occur very much more frequently 
in badly ventilated buildings. To guard against ex- 
plosions the building in which the coal is pulverised 
should be provided with ventilators in the roof to 
carry off any gas which accumulates. Electric lights 
should ‘be used throughout the building, and no work- 
man’s torches should be allowed in it at any time, 
whether the mill is running or not. With a little 
precaution firing with powdered coal may be con- 
sidered as safe as firing either with producer gas or 
oil. 

A great many improvements have been made of late 
in grinding machinery, and materials of all classes 
may now be pulverised at a much lower cost than 
formerly. Where small quantities of coal only are 
needed, any of the wind pulverisers upon the market 
will give fairly satisfactory results. Where quantities 
of coal approximating 40 or 50 tons per day are to 
be burned it will always be found more economical to 
install a good fuel plant. Such a plant would con- 
sist of a rotary cylindrical dryer through which the 
coal is passed to free it from its moisture. The dryer 
is followed by either a pot crusher or a set of rolls 
which are designed to reduce the coal to a size of 


one-half inch and under. The pot crusher should be 
followed by a pulverising mill. 

The cost of a plant for preparing 100 tons of coal 
per day will be approximately $17,000. A plant for 
the production of one-half this quantity would cost 
about $10,000. As to the cost of preparing the coal 
itself, a plant preparing 100 tons of pulverised coal 
per day would cost about $30 per day for running 
expenses, labour, power, coal for for drying, repairs, 
fixed charges, etc., which would make the cost of pre- 
paring the coal 30 cents per ton. This is a liberal 
figure. 

As to the method of burning the coal, this is usually 
done by means of a form of injector together with a 
fan. The coal itself is usually brought from the fuel 
mill by means of a screw conveyor and stored in a 
large bin near the furnace. It is drawn from this 
by means of a screw conveyor. This conveyor is 
actuated by some form of speed controller, and the 
amount of coal fed to the furnace may be regulated 
very closely by the speed at which this screw con- 
veyor is run. The coal from the conveyor drops down 
in front of a blast of air from a fan and is carried 
off by this into the furnace. Only about 20 per cent. 
of the air necessary for combustion is burned with 
the coal. 

A great many foundries and metallurgical works 
have installed apparatus for burning pulverised coal. 
In most cases they have had more trouble with the 
process used for pulverising than with the actual use 
of the coal itself. This has in almost every case been 
due to thef act that the machinery which they in- 
stalled was of a cheap and inefficient form usually of 
the hammer and wind type. By the employment of 
good machinery, properly installed, the pulverising 
part of the proposition becomes a very simple one. 
As to the actual results obtained at various foundries, it 
is almost an impossibility to get any reliable figures. 
Even from several plants with the installation of 
whose grinding machinery the author of this paper 
has been intimately connected, it has been very hard 
for him to obtain any information. The conclusions 
drawn above, however, have been verified by the re- 
sults obtained by one large foundry using powdered 
coal for the firing of its heating furnaces. 


Notes on Air Furnace Construction for Malleable 
Castings." 


The principal use of the reverberatory furnace, 
commonly called the “air furnace,” for melting prac- 
tice in this country is for the production of malleable 
castings. There is a type of this furnace which finds 
its application for high-class grey and chilled iron 
work, but its construction ditfers materially from 
what is required in small casting practice and where 
extremely hot iron must be had. The air furnace 
may not be the cheapest producer, for the cupola is 
far ahead on that score, but the inferior quality of 
castings made with a direct contact of fuel and metal 
more than off-sets the greater cost of air furnace 
malleable castings. On the other hand, the open- 
hearth furnace, if it can be run continuously, is 
cheaper than the air furnace, and produces a slightly 
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higher grade of metal, but has its disadvantages, and 
can only find its proper place in the very large works. 

There is nothing like the air furnace for convenience. 
It is possible to run heats up to the blowing of the 
whistle at night, take off the bungs, put in new 
walls or bottom (when this breaks and comes up), and 
be ready to charge again when the whistle blows in 
the morning. No time is lost, and the furnace is as 
good as ever. 

After an air furnace has been built, I have always 
found it best to put in a slow fire—without any blast 

for a few days. This slow fire dries out the walls 
and bungs, as well as the stack. Further, the side 
and buckle plates have a chance to become heated 
up, and do not crack so easily afterwards. The bungs 
may now be taken off and the silica sand bottom put 
in and baked hard. The sand used for the bottom 
must bake well. Old firebrick ground up and run 
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through a No. 4 riddle, when mixed with sharp sand, 
will make an excellent bottom. Ground firebrick and 
fireclay mixed up for a daubing for side walls and 
spout, and to make the breast, give about the best 
results in that line. The same mixture is used for 
lining hand and bull ladles. Old grindstones pulver- 
ised fine and rammed down hard, make a furnace 
bottom that will stand for several weeks. 

There is no hard and fast rule for making the plates 
and stays of an air furnace. Some foundrymen make 
very large plates—6 to 8 ft. in length and 5 ft. high. 
I know of one progressive maileable plant in which 
the plates are made in sections, and are perforated. 
They are 3 to 4 ft. in length, and 12 to 18 in. wide. 
After the plates are set and have been bolted to the 
buckle plates, the walls are built to the proper height. 
Next it is necessary to consider the openings over the 
bridge walls. This is a most important point, as on 
it depends the working of the furnace, and the coal 
consumption. I have the opening over the front 
bridge wall at 18 in. centre of bung; the back open- 
ing 6 in. centre of bung. A water gauge records the 
blast pressure, which with about 3 in. and the open- 
ings above mentioned gives good results. A higher 
blast pressure melts more rapidly, but cuts out walls 
and bungs faster. 

The grate should be at least 12 in. below the door, 






For some time past the Chemische Fabrik in Fuerth 
have been producing a material which is of consider- 
able interest to makers of special steel, namely, ferro- 
tungsten, in powder, What are known as ferro-alloys 
in the form of powder are not new to the industrial 
world, but often examination under the microscope 
reveals simply a mechanical mixture of fine particles 
of the different constituents, no chemical combination 
existing between the iron and the other metals. We 
understand, however, that tests made on the above- 
mentioned ferro-tungsten powder have failed to reveal 
any such lack of chemical combination. Also, no 
separation of the different constituents could be made 
by means of a magnet; and, further, even by long 
continued action of chemical reagents, no separation 
of iron took place. An analysis made in the course 
of these experiments gave the following result: —W, 
85.00 per cent.; C, 0.30 per cent.; Si, 0.45 per cent. ; 
Mn, 0.45 per cent.; Al, Ca, Mg, 0.25 per cent.; 
S, 0.01 per cent.; Sn, P, Cu, As, not ascertainable. 
This analysis indicates high chemical purity. 

From practical trials conducted with the powdered 
alloy it was ascertained that there was considerable 
scope for the use of the material in the manufacture 
of high-tungsten steel for high-speed tools, particu- 
larly in view of the difficulties which tool-steel manu- 
facturers experience in the course of their work ; for 
these difficulties appear to bear a direct relation to 
the selection of the tungsten or chrome alloys used. 
Next to the chemical purity of the alloy comes its 
capacity for alloying with the metal, and this again 
depends on the melting point of the respective metals 
which are added to the steel. The nearer the melt- 
ing point of the alloy is to that of the iron or steel, 
the better the iron and metal will alloy; that is, so 
much more readily will the development of the 
metallic carbides proceed. As the melting point of 
ferro-tungsten is considerably under that of tungsten 
metal, the powdered ferro-tungsten should be very 
much more suitable for the manufacture of special 
steel than metallic tungsten. In addition to this the 
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Ferro-Tungsten Powder. 








so that a bed can be carried from 12 to 16 in. in 
depth. The bungs for an air furnace are very much 
a matter of taste with the builder or foundryman. 
There are various style in use. One has a single 
brick, or 9 in.; another takes a brick and a 
half, or 13 in., and still another two bricks, or 18 in. 
in width. The frame is made in various ways. The 
old style had rods running the entire length, and could 
be tightened from both ends. The latest designs work 
better, and have the tightening accomplished by 
means of set-screws. These bungs rarely drop out, 
holding the brick well through the various phases of 
expansion and contraction. It is further advisable 
to have a heavy sheet iron hood over the fire door, 
so that the smoke and fumes that blow out of it may 
be drawn off. ‘This keeps the air clearer and healthy 
for the foundry. 

Finally, I would recommend the use of a waste- 
heat boiler in the stack, or back of the stack, with 
proper damper facilities to use boiler or furnace in- 
dependently. I have used a 250 h.p. Cahall boiler on 
a 12-ton air furnace with excellent results. Provision 
is made for a firebox on the boiler so that it can be 
fired while the furnace is being charged, in fact, until 
after the iron has commenced to melt. After that 
time, the blow-off valve of the boiler will be working 
and need looking after. 


oxidation of the ferro-alloy is much smaller than in 
the case of pure, or almost pure, metal. Very little 
tungsten goes into the slag, so that the loss of this 
expensive material is practically nil. It is obvious 
that owing to the ferro-tungsten being in powder, its 
ability to alloy will be increased, while the oxidation 
will, at least, not be higher. From this capacity for 
alloying, and the very small amount of oxidation, 
practical advantages result, as will be appreciated by 
every steel-maker. First, the steel pours in a very 
liquid state. Also vigorous mechanical mixing by re- 
pouring is not necessary to such an extent as is the 
case of pure tungsten metal, the specific gravity of 
which is much higher than that of ferro-tungsten ; 
for while the former, at the beginning of the process 
settles at the bottom, the latter mixes better with 
the steel. Further advantage resulting from the 
facility in alloying appears in reduced piping of the 
steel. Finally, the superior qualities of the product 
for forging should decide the steel-maker to select for 
the manufacture of his high-speed steel a material 
which will guarantee him a smooth and regular pro- 
cess of manufacture. 

Ferro-tungsten powder, accordingly, seems to 
possess several advantages, as compared with ferro- 
tungsten in lumps and the metallic tungsten (contain- 
ing 96 to 98 per cent. tungsten). 

We may note that the sole agents in the United 
Kingdom for the Chemische Fabrik, who are manu- 
facturing this powdered alloy, are Messrs. Vivian, 
Younger, & Bond, Baltic House, Leadenhall Street, 
London, E.C, 


Mr. T. VaueHan Huaues, consulting metallurgist. 
ete., Chemical and Research Laboratory, Edmund 
Street, Birmingham, has entered into partnership with 
Mr. Ernest Joselyn Baty, under the style of Vaughan 
Hughes & Baty. Mr. Baty has qualified in chemistry 
with honours, and has acted for four years as chief of 
the chemical department of the British Insulated and 
Helsby Cables Company, Limited. 
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An Internally-Fired Helical Annealing and 
Hardening Furnace. 


Where cast iron has to be subjected to heating, as 
in the case of annealing, hardening, etc., probably 
the most important point to consider is the main- 
tenance of a uniform heat, for on the success of 
this heating operation depends the success of all 
the foregoing operations. The good or ill-effects of 
annealing or hardening not only affect the other 
operations on the metal, but the life of the material 
itself. If the pieces are brass, for instance, and 
must be punched, drawn or spun, the machine which 
handles them will run faster and more easily and 
smoothly if they are clean and uniform in malle- 


ability. If they must be stamped or pressed they 
will appear clear and distinct, and few or none 
will be “scrapped.” If they must be buffed or 


polished they will work more easily and be of one 


ally with oil or gas fuel, rotated at certain fixed 
speeds and charged and discharged automatically. 

The only operations requiring manual labour are 
the firing and feeding, and the feeding is mechanical 
rather than manual. A pyrometer is employed to 
tell the degree of heat and the speed regulator fixes 
the time of exposure. 

The material is charged into the hopper in bulk 
and is conveyed through the furnace automatically 
to the discharge end where it reaches its ultimate 
temperature. The material is not only brought up 
to the desired temperature from a cold condition in 
a gradual manner so as to afford time for the heat 
to penetrate its mass without overheating its surface 
parts, but each individual piece is constantly exposed 
to the open heat of the chamber and to the ever 








Fic. 1.—THE ROCKWELL ANNEALING FURNACE. 


colour when finished. If the pieces are steel and 
must be hardened, they will be as hard as that par- 
ticular kind of steel will permit of. They will be 
free from scale, easy to temper or polish if neces- 
sary, and will be strong and durable. 

It is not practicable to design a furnace that will 
accommodate economically, every piece of cast work 
that has to be annealed or hardened, and therefore 
much must still be done in the old style of rotary 
furnace. The system of heating articles of a suitable 
size and shape in rotating cylinders, heated from 
the exterior, is employed at times with more or less 
success, but a loss of heat is necessarily involved in 
exterior heating. 

The furnace illustrated herewith, has been designed 
and constructed by the W. S. Rockwell Company, of 
New York, for the uniform heating of large quan- 
tities of small goods of all metals that require 
annealing or hardening. To insure uniformity and 
cleanliness, a cylindrical furnace with a smooth fire 
tile Jining of helical form, is employed, fired intern- 


changing surface of its evenly heated helical lining 
and is finally discharged at exactly the time it 
reaches the desired temperature indicated by the pyro- 
meter. This is important in several respects, especi- 
ally in hardening steel. Also, it prevents or reduces 
oxidation. 

If the furnace is to be used for hardening, a 
quenching tank is fitted below the discharge spout, 
the tank containing a conveyor driven from the 
furnace drive, so that as the material is discharged 
from the furnace into the hardening bath it is caught 
on the conveyor, brought out and discharged over 
the end of the tank into a truck or wheelbarrow. 

When used for annealing the furnace is built with- 
out the quenching tank, as shown in Fig. 2. The 
material is then discharged directly into a truck or 
wheelbarrow. . 


Construction of the Furnace. 
The furnace body consists of a cylindrical steel 
shell with one longitudinal seam, and with steel 
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flanges at each end to which are bolted the flanged 
cast iron end pieces. The casting on the discharge 
end has an opening through the axis for the intro- 
duction of the fuel from the burner and for the 
admission of air for combustion, which is regulated 
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one of its chief features. It is helical in form, made 
of special hard, smooth fire tiles of simple design, and 
will withstand the effects of both heat and abrasion. 
The furnace may be driven either by a pulley or 
sprocket wheel from a variable speed countershaft, 
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oy a revolving damper. The casting on the charging 
end is flanged to carry the feed drum or hopper. 
When the drum is used (see Fig. 2), the casting is 
provided with two passages for delivery of the 
material from the drum to the heating chamber, so 
that a fixed quantity of material is taken in twice 
every revolution of the furnace. These passages also 
serve as vents for the exit of the spent gases of com- 
bustion. When the hopper is used the material is 


Fic. 2.—THE ROCKWELL ANNEALING FURNACE: 
SHOWING THE HELICAL TROUGH THROUGH THE FURNACE. 








DIAGRAMATIC ELEVATION 


friction cone or speed regulator as desired. In the 
latter case the motive power is supplied by a small 
motor, of less than 1 h.p. The speed may be varied 


according to the kind, shape, and quantity of material 
being heated, and is under the control of the operator. 
Ordinarily from one to three revolutions of the fur- 
nace per minute is the practice, and the time of 
travel of material through the furnace from 3 to 10 
minutes. 





}. 3.—CHARGING THE 


delivered directly into the furnace, the feed being 
regulated by a slide and lever. The furnace requires 
no chimney, but a hood to carry off fumes from the 
oil bath or from machine oil on the material is some- 
times desirable. The lining of the furnace is 


ROCKWELL ANNFALING FURNACE FROM BUCKET 
ON TRAMRAIL. 


Working. 

The material to be heated may be either shovelled 
into the hopper or dumped in bodily from buckets 
carried by a tramrail, as shown in Fig. 3. In either 
case the material will be automatically transferred 
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from the drum or hopper and carried along the con- _ nace is intended to handle, either for annealing, hard- 
volutions of the furnace. The discharge opening is ening, or tempering, all small pieces of similar 
covered by a door which opens and closes automati- dimensions in either brass, copper, steel, or other 
cally once each revolution of the furnace. The open- metals, which will travel freely and pass through the 
ing occurs at the lowest point of the revolution, and openings without choking. 
as soon as the material from one convolution is dis- The capacity of these machines depends upon the 
charged the door closes again and remains weight, shape, and character of the work and the 
during the remainder of the revolution. kind of material. Either oil or gas may be used as 
The pyrometer is located directly at the discharge fuel, but coal or coke cannot be used. If oil is used 
opening, so that the temperature of the material just it may be atomised with air at 2 lbs. pressure per 
as it leaves the furnace is definitely known. The fur- square inch, or over, or with steam at boiler pressure. 


Casting Columns Vertically. 


closed 


Xolumns for structural purposes, such as railway 
stations, large market halls, etc., were often specified 
to be cast vertically in dry sand, in order to obtain 

A 


That being the case we propose to describe a system 
of moulding and pitting, with the tackle for the same, 
which, for quickness, convenience, and safety will 





4 


ye 
2 = 
! 
A 
-_— 






























































a perfectly equal thickness of metal round the core probably be hard to beat. 
and a more solid casting. While opinion is somewhat 
divided as to the absolute necessity of casting verti- 


The writer has produced 
columns 30 ft. long by this method, six men making 
two per week on time work. 
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cally to attain that end, the fact remains that en- The box parts for this work must of pooeeay be 
gineers often demand such methods of casting, thus strong and rigid, and are best cast complete with bars 


leaving the foundryman no option in the matter. In Fig. 1 is shown a half box in plan, elevation, end 
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view, and section at A B, the sides and end being 
2 in. thick, flanges 1} in., and bars 1 in. Both halves 
are alike except in one particular, two rings A, A, 
being cast in the top half and two blocks B, B, in the 
bottom half, with square holes for trunnions to fit in. 
Holes are cast in the flanges, as shown at C, con- 
venient distances apart, and loose plates cast open 
sand are made to fit the box parts. 

The actual moulding calls for no special description, 
except to say that the first proceeding is to bolt the 
loose plates on the bottom half, which is then turned 
over, the sand rammed in, and the pattern bedded 
in in the usual manner, a long runner-stick, or iron 
pipe, being bedded in the joint alongside the pattern, 
from which runners are cut into the bottom end of 
the mould and sprays pointing upwards higher up in 
the box in order to supply hot metal as the mould 
is filled. The top is now placed on and rammed up, 
the bar D between the lowering rings being left open. 
The loose plates are bolted on, and if the column is 
shorter than the box runner-sticks can be rammed up 
in the top to connect with the runners down the sides 
and a runner-box made to bolt on in the same manner 
as the loose plates. The job is then parted, finished, 
and blacked in the usual way, and run into the stove 
to dry. 

A deep pit is required for work of this description, 
one about 25 ft. deep for a 30 ft. column; if one has 
to be made it need only be a narrow one. Two 
girders are fixed on the sides, and two seatings for 
the trunnions fixed to them in a suitable position. 
Fig. 2 shows the arrangement, A, A, being the seat- 
ings, and B a bar laid across to rest the box on while 


closing. Should there be a pit in the shop it could be 
utilised by placing a girder across a suitable distance 
from one side and packing the seating upon a log of 
wood placed on the pit side to correspond with the 
height of the one on the girders. 

To close the job the bottom half is placed in posi- 
tion, the bottom end resting on the bar B, the other 
end being supported by the trunnions. The core, 
which should be made on a rigid cast-iron core barrel, 
is placed in the mould, a stalk stud being inserted in 
the centre, if needed, to support it until lowered 
down for casting. Care should be exercised to see 
that the barrel is chocked from the bottom to pre- 
vent it sinking, and fastened down by means of a bar, 
which can be placed through two holes left in the core 
barrel for that purpose. The top is placed on and the 
spaces between the flanges rammed up with sand, and 
if desired for further safety a long iron bar can be 
wedged in the space from the cramps, which are now 
fastened on. Here it might be well to say, “ Don't 
be afraid to put some on, especially at the bottom 
end.” The bar which was left open over the core 
print is also rammed up, and after the job is lowered 
down the pit a plate can be fastened over it by means 
of a bar placed in the two rings. The whole can now 
be lowered into the pit with a pair of good chains 
and packed at the back by means of logs to keep it 
in a perfectly upright position, after which the 
runner can be made up and the job is ready to cast. 

By this method the longest columns can be made 
with perfect safety, and once the equipment is pro- 
vided, at a reasonable cost, the risk of losing a cast-. 
ing is practically nil. 
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Melting Brass Turnings in the Oil Furnace.* 


For the past twenty-three years I have been melting 
brass, twenty years with the coke furnace and three 
years with the oil furnace. This three years’ experi- 
ence melting with the oil furnace brass turnings from 
automatic machines will be the subject of this paper. 
The turnings are from the yellow brass stock rods 
made by the best mills in the country, their composi- 
tion averaging about 60 per cent. copper, 36 per cent. 
spelter, and 4 per cent. lead. From these turnings 
we produce light ornamental yellow brass castings 
and some medium heavy plain castings for turning. 
These castings must all be sound, clean and smooth ; 
the accomplishment of which is quite a trick, as every 
foundryman knows. 

We are using a stationary oil furnace that takes 
two No. 30 crucibles in the one chamber, using an air 
pressure of 7 lbs., and consuming three gallons of fuel 
oil to the 100 lbs. of brass melted, with a loss of 3 per 
cent. in metal, crucibles averaging from twenty to 
twenty-five heats. Two hours are spent in melting 
200 Ibs. of metal, 30 Ibs. being = and sprues, and 
the balance turnings, the first heat from a cold fur- 
nace taking about one hour longer. This, I consider 
fair practice with our raw material, being turnings 
with a low market value. In the oil furnace, we have 
the heat and blast under perfect control. This is of 
great value in feeding the furnace. Very often it is 
necessary to shut off the blast and oil to prevent the 
loss of fine particles of brass, flux or charcoal. 

In bringing down a melt, I put in the crucibles 
about 10 lbs. of sprues or gates, fill on top with 
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turnings, use about 1 oz. of rock salt for flux, cover 
the whole with about 2 in. of fine charcoal, and start 
the blast at about 4 Ibs. pressure so as to bring the 
heat up gently, as cold furnace and crucibles will 
both scale and possibly fracture. In ten or fifteen 
minutes the pressure is increased, and in thirty 
minutes a melting heat is obtained. From this time 
onward the furnace requires the attention of the 
melter. 

The use of an iron bar shows that the metal ana 
charcoal are quite a solid cake, but since in the 
bottom of the crucible there is a nice puddle of metal, 
this crust is broken down with the bar and all forced 
through the liquid metal, when it is found that there 
is room for about 10 lbs. of turnings. These are fed 
into the crucible and in a few minutes, giving time 
to consume the oil that is in the turnings, the same 
process of breaking down and forcing through the 
liquid metal is performed, and so on, using a little 
flux and charcoal until the crucible is full. 


The oil and air pressure are gauged so that a rich 
sun-coloured blaze fills the furnace, and a green 
yellow cone-shaped flame shoots 10 or 12 in. out of the 
top of the furnace. In a very short time the zinc 
smoke is recognisible, a sure sign that the heat is 
coming. I am not satisfied, however, with smoke 
alone, but must see the colour of the metal, and note 
its clear liquid brightness before I tap vigorously on 
the iron tank for the helpers to handle the heat. At 
times I have a little trouble with castings being rough 
and porous. In this case the sprues are increased and 
less turnings used, and for very particular castings all 
sprues and gates or ingot metal from turnings is used. 
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A Rotary Sand Blast Machine. 


The rotary table sand blast 


illustration ‘has been designed 


machine shown jin the 


so that excessive wear on the cor 


iveying pipes is en- 
for cleaning and re. tirely prevented. All hose pipes are avoided, and the 
moving the skin from grey iron castings, steel and only part subject to wear is the blast nozzle itself, 
annealed castings, brass and hronze castings, and = which is a case-hardened casting, and, being easily 
stampings of all kinds Castings up to 134 in, in 





accessible, is readily 


removed and renewed, 


—¥ 
Re ae 
Ss 


——S LT eS —S= 
AZ SSssss % 


yi 
piel 


A Rotary SAND-BL 


depth can be dealt with, and the limit 
and width of the castings to be cleane 
meter of the table of the machine. 
at a working pressure of 22 

The sand and air 
to the spot where the 
veyed to the blast noz 
in contact with the 


of the length 
d is the dia- 
Compressed air 
to 25 lbs. is employed. 
are conveyed in separate pipes 
work is done. The sand is con- 
zle by gravity, and only comes 
air when it reaches the nozzle, 
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AST MACHINE. 


As will be seen from the illustration, the main 
portion of the machine is a continuously rotating 
circular grid over which are radically located the 
annular sand-blast nozzles described above, an elevator 
being provided for conveying the used sand back to 
the nozzles. An important feature is that the sand 


circulation is not enclosed in the machine, but js 
always visible, 
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The castings to be cleaned are laid as close together 
as possible on the circular table, which slowly rotates. 
After the castings have passed once through the 
machine, they are turned over, to allow the blast to 
act on the other side, and are then removed and the 
table refilled with other castings. To secure the best 
output, the table should always be filled to its full 
capacity. 

The operating mechanism is driven from a single 
belt pulley. The sand is automatically screened twice 
before it passes into the nozzles. Below the table a 
wire sieve is fixed which retains any particles of iron 
or cores. The two screens above the nozzles are 
mechanically shaken, and to these the sand is fed by 
the elevator. Both screens are readily accessible, and 
can be easily taken out for cleaning. There is no 
waste of sand in operation, as the sand which falls 
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through the castings, when they are being turned 
over, drops through the bars of the table into a re- 
ceptacle, from which it is returned to the elevator, 
after passing through a cleaning device. 

The dust is removed and carried away through a 
centrifugal dust collector, by means of an exhaust 
fan. This dust collector may be arranged so that any 
sand carried along with the dust is automatically re- 
turned to the machine. By this means, the whole of 
the sand is returned to the machine, and may be 
used over and over again. The power required to 
operate the machine varies from } to 1 h.p., accord- 
ing to the size of the machine. 

The makers of the apparatus described are Messrs. 
J. W. Jackman & Company, Limited, Caxton House, 
Westminster, to whom we are indebted for the fore- 
going particulars. 
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The New Plant of the United States Steel 


particu- 
at the 
‘ . 
Company, 


last issue some 
open-hearth plant 
the Indiana Steel 
a subsidiary of the United States Steel Cor- 
poration. We are now able to give some par- 
ticulars of the shops constituting the maintenance 
department of this unique plant, basing our account 
on descriptions which have been published. From the 
point of view of their size, capacity and equipment 
these shops, considered as a unit, constitute in them- 
selves a plant of commanding industrial importance, 
and though overshadowed in extent by the steel works 
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probable need of future extension was a factor duly 
considered in the original plan for all of the shops, 
and they were accordingly laid out to meet this re- 
quirement without disarrangement of the present co- 
relation of the several units. It will be noted from 
the plan that they are ranged on either side of the 
main avenue leading into the plant. On one side, at 
the entrance of the plant proper, are the machine 
shop, foundry, storehouse, paint shop and brick shed ; 
on the other hand, the boiler shop, blacksmiths’ shop, 
electric repair shop, pattern shop, and pattern store. 
The switch tracks connecting the shops withthe main 
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Fig. 1.—PLAN SHOWING POSITION OF FOUNDRY, SHOPS, AND STORES AT THE NEW GARY PLANT. 


proper, they play a leading part in the general scheme 
of operations, and are, in fact, an indispensable ad- 
junct to the plant. 

Fig. 1 indicates the location of the principal items 
in this portion of the plant. The machine, blacksmiths’ 
and boiler shops, were the first of all the buildings 
erected and equipped, having been completed and run- 
ning for over a year In the meantime these, and 
others since built, have greatly facilitated the work 
of construction, their capacity being not only equal to 
the handling of ordinary repair work, but sufficient 
even for the incidental rebuilding of equipment. The 


+t “Tron Age,” May 6, 1909, 


yard system are arranged to afford convenient facili- 
ties for handling material in and out and between the 
shops, all of them being paralleled on either side by 
continuous tracks connected at either end with the 
main east and west trunk lines of the plant system. 
In addition to these, switch tracks enter the machine 
shop, boiler shop, foundry, electric repair shop and 
storehouses, in the former two of which the line is 
continuous through the centre of both shops. 

The handling and transfer of heavy material are 
further facilitated by tram tracks leading from the 
shops to the outside switch line. These trams are all 
the more convenient and effective, since the interven- 
ing spaces between the principal members of the group 
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are covered by electric travelling cranes mounted on 
yard runways. Between the machine and boiler shops 
and foundry and blacksmiths’ shop the runway is 
continuous, thus supplementing the means of transfer 
between all four shops. 


The Machine Shop. 


The machine shop, shown in plan and section in 
Fig. 2, is housed in a building 147 ft. by 400 ft., 
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in plan and section in Figs. 3 and 4, Fig. 5 
being a general view. The moulding floor 
occupies the entire middle bay, 61 ft. in width, 
and is served by three overhead electric cranes of 25, 
40, and 50 tons capacity, The foundry is divided into 
three sections, the east end being equipped for iron 
moulding, the west end for steel castings and the 
middle for casting air furnace iron rolls. In the iron 
foundry section there are installed one 72-in. and one 
46-in. cupola te which blast is delivered by two elec- 
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of steel frame construction, with brick siding and tile 
roofing. All the buildings in the main group are of 
similar construction with the exception of the brick 
storehouse, which is sheathed with corrugated iron. 
The central bay of the machine shop is 77 ft. wide, 
and is flanked on either side by side bays, each 35 ft. 
in width. A systematic arrangement of the tools com- 
prising the shop equipment includes their grouping in 
such a manner as to assemble as nearly as possible all 
work of like character in the same section of the floor. 
The arrangement 6f the machines affords a wide, 
clear space through the entire length of the shop 
for erecting, loading and handling, which work is 
facilitated by a 25-ton travelling crane with a 5-ton 
auxiliary commanding the main floor. 

All the tools, except a few of the larger machines 
fitted with independent motors, are group-driven by 
four 75-h.p. motors connected to line shafts hung 
from the girders of the side bays. The shop is heated 
and ventilated by a hot air heating and ventilating 


tric-driven blowers. In this section is also a 750-lb. 
Schwartz furnace, used for aluminium and brass cast- 
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ings. Oil fuel is used for this furnace and is fed from 
a tank on an elevated steel platform outside the build- 
ing. In the brick-enclosed room to the west of the 
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system operated by two sets of steam coils and fans 
located midway of the building and on either side. 


The Foundry. 
_The foundry building, which in design and construc- 
tion is similar to the machine shop, and which it 
parallels on the south, is 137 ft, by 400 ft. It is shown 


cupolas in the same bay, provision is made for the in- 
stallation of two 15-ton air iron furnaces for roll cast- 
ings, which have not yet been put in. In the mean- 
time this room serves as a flask repair room. At the 
extreme west end of this bay is located a 25-ton acid 
open-hearth furnace, for the making of steel castings; 
a gas producer plant installed in an adjoining build- 
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ing on the outside supplies gas for the operation of 
this furnace. In the northern bay, and near the 
middle of the building, are four 18 ft. by 24 ft. brick 
core ovens. These are furnished with rolling steel 
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curtains, and each accommodates two truck-mounted 
steel core racks. 

Supplementing the overhead cranes and mounted 
on a runway beneath them on the north side of the 
moulding floor are two 5-ton travelling wall cranes 
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VIEW IN FOUNDRY, LOOKING TOWARDS CORE OVENS. 






electric elevator within the building, on the yard side, 
running to the charging floor. Owing to the probable 
extension of the foundry building, the sand bins and 
mixing and screening machines are located in a tem- 





porary structure of corrugated iron at the west end of 
the foundry, which can easily be removed. 

The maintenance of the boilers, it is anticipated, 
will call for but little work in the boiler shop, and 
ths will, as the plant operations extent be largely 
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north bay with sufficient head room to clear the core 
ovens over which they pass. Charging material for 
the cupolas is hoisted from the stock yard on the 
south side of the foundry to an outside steel platform 
on a level with the charging room by a 25-ton yard 
crane spanning the yard switch track the full length 
of the building. Auxiliary to this service is a 10-ton 





PATTERN SHOP AT THE NEW GARY PLANT. 


Pattern Shop and Pattern Store. 

The pattern chop is a two-storey structure, 51 ft. by 
99 ft., shown in plan in Figs. 5 and 6. It is fur- 
nished with a complete equipment of standard wood- 
working machines adapted to the making of patterns 
for light and heavy castings, many of the latter being 
called for to replace breakages in massive machinery 
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parts. All the tools are belt-driven from a single over- 
head line shaft on each floor run by motors mounted 
on wall brackets. As a provision against fire loss, the 
floors and ceilings are of concrete, there being no 
openings in the upper floor. The second storey is 
reached by an outside stairway; a similar provision 
marks the eonstruction of the pattern store, 
the second floor of which is connected with that of the 


pattern shop by a steel bridge. This house, 50 ft. by 
120 ft., has four floors covered with pattern storage 
racks. A 6 ft. by 10 ft. electric elevator, running 
in a shaft outside the building, reaches each floor, 
besides which there is an outside steel stairway of 
four flights. The lighting system is similar to that 
used in the vaults, whereby all lights are automati- 
cally turned off by closing the doors. 


Report on Industrial Education. 


Committee of the American 


The Committee on Industrial Education reports 
progress in its efforts to bring the educational 
interests of the American foundry industry nearer 
to the goal where that kind of general and specific 
vocational education will find national recognition. 
It is becoming more and more recognised that the 


ees neues oneness amen 





Foundrymen’s Association. 


it an issue of national importance. The National 
Society for the Promotion of Industrial Education, 
with its State branches, likewise emphasises the 
national character of industrial education. The 
efforts of this Society are directed toward arousing 
and educating public opinion to realise the need of 
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solution of the problem or vocation education of 
the industrial as well as agricultural workers of 
both sexes of all kinds and grades, must be sought 
in conjunction with and through the instrumen- 
tality of school organisation. Even the best of 
shop schools can meet a purely local and individual 
limited demand only. Lack of preparatory train- 
ing and a dormant mind induced by two or three 
years of mental inactivity before entering a chosen 
vocation, incapacitates all but the brightest for 
continuous mental activity, and forces the shop 
school to do work that ought to have been done in 
the public school. All present trade schools, tech- 
nical schools, manual training high schools, and 
manual training departments of high schools are 
hindered in their work for the same reasons, 
namely, lack of suitable early training in a similar 
manner as the school provides preparation for the 
professions in systematically arranged successive 
steps. 
Present Aspect. 

The declaration at its last annual convention by 
the National Education Association of the United 
States in favour of industrial education, gives the 
movement a distinct national character, and stamps 


providing liberally for the industrial education of 
the workers. The National Association of Manufac- 
turers, through its Committee on Industrial Educa- 
tion, is energetically engaged in spreading the 
gospel of industrial education all over the country, 
and the National Association of Builders’ Exchanges 
is likewise in the forefront for the training of our 
youth along vocational lines. In its annual report 
just issued, the Committee on Industrial Education 
of that Association, emphasises the fact that the 
idea of industrial education is becoming universally 
recognised, and therefore the means of attaining 
this cducation must be of national extent, The 
Committee of the American Foundrymen’s Associa- 
tion takes pleasure in quoting a paragraph from 
the above-mentioned annual report as showing the 
recognition of their endeavours to co-operate freely 
with all social agencies. “‘ Through the efforts of 
your Committee, we have also been very fortunate in 
arranging through correspondence and personal con- 
sultation for the advice and assistance of Mr. Paul 
Kreuzpointner, Chairman of the Committee on 
Industrial Education of the American Foundrymen’s 
Association, and Mr. Kreuzpointner’s aid in this 
direction has been of untold benefit to your Com- 
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mittee, and in this connection desire to state that 
the Association which Mr. Kreuzpointner represents 
has also been actively engaged in the subject of 
Industrial Education for a number of years past. 


Industrial Education a Social Force. 


This awakening of social forces in the interest of 
industrial education is in accordance with the social 
necessity of the age for a system of industrial 
schools upon broad educational lines. Industrial 
education should not only mean the acquisition of 
skill of hand and the mastery of mechanical pro- 
cesses, but also the acquisition of scientific principles 
underlying mechanical operations. This fundamental 
aim of industrial education should, however, be 
supplemented by the training of the workers in 
understanding the relation of his work to the wel- 
fare of the community he lives in, as well as to the 
nation at large. 

In the industrial school to come, the prospective 
industrial worker, as well as the prospective engi- 
neer, should be made to see that mere manual 
dexterity, scientific knowledge, and the mathematical 
perfection of mechanical processes, are one-sided 
possessions in the struggle with keen competition, 
if not smoothed by an additional training in civic 
duty which tells the industrial worker, be his 
station in life ever so humble, that as a man and a 
citizen he is morally bound to see to it that bis 
fellowmen and those who come after him are not 
curtailed in their enjoyment of life as he himself 
expects to enjoy life. If the mechanic, be he cver 
so skillful, or the labourer, be he ever so strong and 
quick, carelessly or ignorantly waste time and 
material or slights his work, then he increases 
thereby the cost of production in various ways un- 
necessarily, and lessens the chance of its sale through 
higher cost in competition with other more prudent 
concerns or industrial nations. Hence he does him- 
self and others more or less harm by lowering wages 
or loss of work, or both. On the other hand, the 
diminishing of our resources of raw materials by 
careless waste makes living harder and more difficult 
for those who come after us. No nation, however 
wealthy in material resources, can afford to lavishly 
waste the talents and intelligence of its children as 
we do in industrial America. Our school organisa- 
tion, with a feeble, inadequate attempt at a remedy 
here and there, is still the school of two generations 
ago when it had no part in solving the general 
problems. of life; where the teacher was not expected 
to know and do more than to teach from the book, 
and when the home and public life was the real 
educator of the child; and when the school did not 
yet, as it does now, pour its thousands out of 
crowded school rooms into the unhygienic and mono- 
tonous environments of factory life. The child 
forgets what little he or she has learned, and has 
mind and body stunted and made unfit for the 
coming years of the duties of vocational life and 
citizenship. 

_ The State asserts the right to keep the children 
in school for a given period in order to secure that 
intelligent citizenship, which is necessary for the 
preservation of our institutions, peace and order. 
But with the exception of a tentative beginning in 
two or three regions, the State makes no provision 
to follow up its own advantage in the possession of 
this power, to broaden that intelligence in con- 
formity with the needs of the complex requirements 
of modern life. It is satisfied with prescribing a 
homeopathic dose of learning in its schools, to be 
speedily neglected and wasted in the general 
scramble of the children to get into factory and 
store to earn some spending money, after the hold 
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of the State upon the child is released at fourteen 
or sooner. Thus, we allow individual and private 
interests to practically destroy the investment the 
State had made by permitting child labour, and 
laboriously, but always insufficiently, try to regain 
the lost ground in evening schools in later years, 
when the mind has been made unreceptive by earlier 
mental inactivity. 

An observant economist rightly says: ‘“ The pro- 
ductivity of capital depends on several factors 
1. On scientific mastery of the laws of natural 
forces and materials. 2. On the invention and use 
of the most perfect tools, machines, and technical 
processes. 3. On the perfection of the organisation 
and discipline of the factory, mill, or shop. 4. On 
the selection of raw materials and arrangement of 
the plan of manufacture. 5. On the health, energy, 
intelligence, and hearty co-operation of the work- 
men. It is this last factor which with us is too 
much neglected, and the most important of all.” 

Formerly, the home was made responsible for the 
final results of training and education of the chil- 
dren. Now, this responsibility is more and more 
thrown upon the school, and the school is not pro- 
vided with the instrumentalities for assuming this 
responsibility to the fullest extent. 

While it is true that the child going to work 
acquires certain habits of industry, of self-reliance, 
of dexterity of hand, of quickness of perception, the 
value of these acquisitions is doubtful because their 
effect is one-sided, arresting further development, 
producing weariness for mental effort. They destroy. 
the balance between mental and physical effort and 
create an unnatural desire to counteract the weari- 
ness of mind by excitable amusements and demoralis- 
ing creation. Besides, the money-earning power of 
the immature boy and girl creates false notions of 
social independence of conduct, and consequent lia- 
bility to disregard personal and vocational obliga- 
tions later on. 

The child labour movement has no sounder, no 
more effective, no more justifiable anchorage in its 
claim for social welfare than the contention that 
premature work of the child, under the mentally 
deadening conditions such child work is usually car- 
ried on, is demoralising and degenerating to the 
mind, body, and morals of the child, unfitting it for 
the complex duties of citizenship later on. 

Your Committee has considered it a duty to call 
attention to this social side of the problem of 
industrial education because this education must 
try to serve the social needs of society by raising 
the man and citizen to as high an_ intellectual 
standard in addition to raising the mechanic to a 
higher level of skill. The harmonious development 
of both will produce that degree of industrial in- 
telligence which must give us the fifth essential to 
successful productivity of capital and labour, viz., 
health, energy, intelligence, co-operative spirit, and 
earning capacity. 

To attain this end we can have nothing less thar 
a system of industrial continuation schools, branch- 
ing off from the seventh or eighth grade, serving 
general industrial purposes up to sixteen years of 
age, and then becoming specified trade schools as in- 
structors to those engaged in trades. These schools 
to be supported by both the State and the com- 
munity, making attendance compulsory up to fifteen 
years of age, and the employer recognising the 
increased intelligence by a better wage, which would 
induce parents to send their children to school 
instead of to the factory. 

Professional educators admit the failure of our 
educational system to meet the present educational 
crisis. They are sincerely and_ energetically 
trying to find remedies how to adjust the school to 
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the new requirements, but they are handicapped 
with lack of familiarity with the complex influences 
prevailing in our industries. They are hindered by 
traditions and outside influences of great power. 
The retarding effects of such unavoidable hindrances 
could be largely overcome by both the educational 
and industrial forces joining hands in a co-operative 
spirit by making concessions and comparing notes. 
Your Committee will enter more deeply into this 
question at some future time. 

In this connection your Committee begs to express 
its sincere appreciation of the hearty co-operation 
of many of our noted educators. The Chairman of 
your Committee has faithfully endeavoured to 
reciprocate these courtesies in every way possible. 

Your Committee has been asked, in various ways 
and forms, what lasting good is to be derived by 
capital and labour and society at large from this 
emphasising of the value of industrial education; 


from this storing up of a reserve fund, as it were, 
of a higher degree of mechanical skill, scientific 
knowledge, industrial intelligence, and greater 
reasoning power, of industrial workers who may 
never be called upon to make use of that reserve. 
The effort. it is claimed, is wasted on the one hand 
and discontent created on the other by the surplus 
possession of these qualities. 

Your Committee recognises the gravity of the 
question and will endeavour to answer it at some 
future time, in order not to unduly lengthen this 
report, This much your Committee begs to say at 
present: Can any industrial nation of to-day, 
whether the form of government is monarchial or 
democratic, maintain its industrial standing and 
standard of civilisation with the mental resources 
of tens of millions of its citizens lying dormant 
and undeveloped, and kept so for want of instru- 
mentalities to develop them? 


MOSK 


Checkweighing in Various Industries. 


The text has now been issued of the Government 
Bill framed to give effect to the recommendations of 
the series of Committees which were appointed, under 
the chairmanship of Sir Ernest Hatch, Bart., to ascer- 
tain the best means of enabling the workers who are 
paid by weight or measurement in certain industries 
to check the correctness of the wages they receive. 
The Committees were four in all, and the industries 
into which they inquired, and to which this Bill 
applies, were iron and steel manufacture, chalk 
quarries and cement works, limestone quarries ani 
lime works, and dock labour. Each Committee in- 
cluded representatives both of employers and em- 
ployed in the industry forming the subject of its in- 
quiry. The Bill embodies the proposals of the four 
Committees, and gives power to the Secretary of State 
to apply similar provisions, properly adapted, to 
other industries. The procedure for such application 
will be similar to that in making regulations under 
the Factory Act :—Publication in draft, receipt and 
consideration of objections, and, if necessary, the 
holding of an inquiry. 

The Bill provides that the workmen engaged in any 
industry to which it applies, and paid according to 
the weight of material produced, handled, or gotten 
by them shall, notwithstanding any agreement to the 
contrary, have a right to check the weighing of the 
material or to test the accuracy of the estimated 
weight of the material in the manner provided. The 
checkweigher is to be entitled to station himself at 
any place appointed for the weighing of material, 
and the employer must afford him all proper facilities 
for enabling him to fulfil his duties, including facili- 
ties for examining and testing all weighing machines 
and checking the tare of wagons in which the material 
is weighed. Any person guilty of an offence against 
the proposed Act for which no other penalty is pro- 
vided, is to be liable on summary conviction to a fine 
not exceeding £5, and to a fine not exceeding 40s. for 
each day on which the offence is continued after con- 
viction therefor. If any checkweigher or representa~ 
tive of workmen appointed under the Act divulges 
any trade secret or other information with regard to 
the employer’s business, he is to be liable on summary 
conviction to imprisonment with or without hard 
labour for a term not exceeding six months or to a 
fine not exceeding £20, unless he proves that the 
trade secret did not come to his knowledge or the in- 
formation was not acquired by him in the course of 


the exercise of his powers under the Act. Printed 
copies of all regulations contained in or made under 
the Act must be kept posted up in legible characters 
and in conspicuous places on the employer’s premises, 
where they may be conveniently read by the work- 
men, and a printed copy of all such regulations must 
be given by the employer to any workman affected 
thereby on his application. Non-compliance with 
those regulations constitutes an offence against the 
Act. Any matter required to be submitted to arbitra- 
tion is to be referred to the decision of a single arbi- 
trator appointed, in defaut of agreement, by the 
Judge of county courts for the district, or in Scotland 
by the Sheriff of the county, in which the employer's 
premises are situate. Where the workmen engaged 
in an industry to which the Act applies are paid ac- 
cording to the measure of material produced, the 
terms relating to weighing shall be construed 
accordingly. Where any matter may be determined 
by agreement between the employer and the workmen 
of any class, the agreement may be made between 
the employer and a majority of the workmen of that 
class, and when so made is to be binding on all the 
workmen of that class. Provision is made that 
where materials are weighed at intervals and not con- 
tinuously, reasonable notice shall be given by the 
employer of the time and place of the weighing, and 
the checkweigher attending works at irregular in- 
tervals is required to give the employer at least two 
days’ notice of his intention to attend. It is also 
provided that workmen may appoint one or more 
checkweighers. 

Appended to the general provisions of the Bill are 
schedules relating to particular industries. We re- 
produce the text of the schedule which is of special 
interest to our readers :— 


Manufacture of Iron and Steel. 


The first schedule contains the following regulations 
as to checking weights and testing estimated weights 
a to the manufacture of iron or steel :— 

. Where the iron or steel produced or manufactured 
is weighed by the employer on the employer’s premises 
the workmen shall be entitled to appoint a  check- 
weigher. 

2. Where the iron or steel produced or manu- 
factured is not so weighed, then—(a) if the weight is 
calculated according to the weight of the materials used 
for the production or manufacture of the iron or steel, 
and those materials are weighed on the employer’ 
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premises, the workmen shall be entitled to appoint a 
checkhweigher to check the weighing; (b) if the weight 
is calculated in accordance with the capacity of the 
moulds in which the iron or steel is cast, the employer 
shall, on being required in the prescribed manner so to 
do by the workmen, or a majority of them, cause the 
capacity of the moulds to be periodically tested at such 
intervals (not being less than fourteen days) and in such 
manner as, in default of agreement between the em- 
ployer and the workmen, may be settled by arbitration, 
| in such case the workmen may appoint a check- 
weigher to attend at the periodical testing; (c) if the 
weight is not so calculated, or if it is so calculated, but 
such periodical testing of the capacity of moulds is not 
reasonably practicable or would unreasonably interfere 
with the manner in which the process of manufacture is 
conducted, the weight shall be checked in such manner 
as, in default of agreement between the employer and 
the workmen, may be settled by arbitration, and if any 
dispute arises between the employer and the workmen as 
to whether such periodical testing of the capacity of 
moulds as aforesaid is not reasonably practicable or 
would unreasonably interfere with the manner in which 
the process of manufacture is conducted, the dispute 
shall be referred to arbitration. 

3. Where in pursuance of the foregoing regulations the 
weight of ingots is periodically tested, whether by 
testing the capacity of moulds or otherwise, the wages 
to be paid to the workmen shall be based on the weight 
ascertained by the test applied for the purpose until 
the weight is again tested. 


The Holland Cupola. 


The heating of the blast before introducing it 
into the furnace, even a few hundred degrees. has 
a very marked effect on the temperature of the 
melting zone, and causes the furnace to melt much 
faster and hotter. The Holland cupola which is 
described in “Castings,” has been designed to 
introduce this principle which is now the common 
principle adopted in blast-furnaces, into cupola 
practice. 

The upper part of the cupola shown in Figs. 1 


and 2 is made double; in other words, it is sur- 
rounded with an air jacket, and the blast on its 
way to the tuyeres is drawn through the latter 


The cold air enters the lower part of the jacket and 
the heated air passes from the upper part through 
two pipes which connect with the air chamber about 
the tuyeres. 

After the blast is put on, this device serves to 
preheat the air, thus adding to the temperature of 
the furnace. It also serves to vaporise any mois- 
ture contained in the air, and therefore minimises 
the bad effects which result from humidity or mois- 
ture in the incoming blast. A furnace equipped 
with an efficient heating device would, undoubtedly, 
be better for melting mixtures, such as semi-steel 
mixtures. In practice it is reported that the Hol- 
land cupolas melt exceedingly hot, with a marked 
increase in fuel efficiency. 

In the ordinary cupola it is a well-known fact 
that the first iron tapped is usually hard. There 
are several reasons for this circumstance. First, 
the iron which comes down immediately after the 
blast is put on has to pass the tuyeres where it is 
in contact with a large volume of cold air, and is 
both chilled and oxidised. Both of these effects 
tend toward making a low carbon iron which will be 
high in combined carbon. After the cupola has 
been in blast for a short time the slag due to its 
viscous nature, forms passages or channels through 










which most of the hot iron passes from the melting 
zone to the bed during the subsequent’ melting 
operations. These slag passages protect the metal 
from the effect of the blast to a large extent. Then, 
too, after the furnace has been in heat for a short 
time, the bed becomes warmed up, the moisture 
expelled from it, and this tends to hotter iron at 
the tap hole and also to iron which has been less 
affected by oxygen. 

In the Holland type of cupola the introduction 
of the heated blast removes a considerable portion 
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THE HOLLAND CUPOLA. 


of the chilling effect before the tuyeres, which is 
experienced in cupolas of the common type at the 
beginning of the heat; also, as it tends to more 
rapid and hotter melting, it would have a tendency 
to bring the iron down quickly. thus minimising 
the time it would be exposed to the action of the 
blast. The Holland cupola is manufactured by the 
Advance Radiator Company, Syracuse, Ind., U.S.A. 
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British Foundrymen’s Association. 


Birmingham Branch. 

The Birmingham Branch of the British Foundry- 
men’s Association on Monday evening, May 24th, 
paid a visit of inspection to the District Iron and 
Steel Works, Smethwick. About forty members at- 
tended. The establishment possesses the distinction 
of being one of three in the United Kingdom 
equipped with a ‘‘ continuous’ rolling mill on the 
American system, which consists of seven pairs of 
rolls behind each other, through which the iron 
passes by a single process from its billet form to 
that of the finished bar. The effect of this system, 
which is working successfully, has been to double 
the output of the mill, and greatly to economise 
heat and time. Among the other extensive improve- 
ments recently made, which have practically revo- 
lutionised the equipment, is the provision of gas 
furnaces heated by producer gas .made on _ the 
premises, and some excellent mechanical chargers. 
The mill, which produces from the billet finished 
bedstead tubes, works very successfully, and turns 
out a highly-finished article, which elicited the admi- 
ration of the visitors. One of the mills is fitted 
with an electrical turbine, and will shortly be in full 
operation. The party, who were divided into three 
sections. were conducted round the works by Mr. 
Joseph Payton, the secretary, and two other officials. 
Mr. BucnHanan proposed a vote of thanks to Mr. Pay- 
ton and his colleagues, remarking that as foundry- 
men they were accustomed to see iron, and to deal 
with it in its molten condition. They were impressed 
with the fine arrangement of the mills, and the 
smartness of the men who handled the material. He 
understood that it was practically all mild steel 
which was being used, and that puddled iron was 
not now used, the whole of the furnaces having been 
abolished. The establishment was well equipped to 
turn out the best work. He was greatly astonished 
at the rapid production and beautiful finish of the 
bedstead tubes, turned out in one continuous opera- 
tion. He had no idea that such smart work was 
done in the Birmingham district. 

Mr. W. L. Reason seconded, and said the visit 
had been a revelation. He had never seen iron 
handled in such a skilful manner. 

The vote having been carried by acclamation, Mr. 
Payton said that the visit had been equally pleasant 
to the officials, though he regretted that owing to 
the comparative slackness of trade the whole of the 
mills were not at that time in operation, though 
some were working single shift. 


GRAPHITE STIRRERS FOR ALLOY MELTING. 
The use of iron stirring rods when melting 
some alloys and metals is not attended by any incon- 
venience or danger, but with such materials as phos- 
phor-bronze iron cannot be used, as the phosphorus 
and iron combine readily, and the iron tends to dis- 
solve into the mixture. In other alloys also the 
presence of even the small quantity of iron that may 
thus be taken into the metal is very undesirable, and 
in such cases the alternative is to use a_ graphite 
stirrer. Artificial graphite stirrers containing 
nothing but pure graphite are being manufactured 
by the International Graphite Company, of Niagara 
Falls, N.Y., U.S.A.. and are stated to give excellent 
results as regards wearing properties. Graphite 
stirrers are, of course, no new thing in the foundry, 
but it is worthy of note that one stirrer 2 ft. long by 
1, inch diameter, made by this firm, was in use for 
over 2} years, it being used entirely with babbitt 
and white metals. The ordinary graphite stirrer 
under the same conditions could not boast of nearly 
such a long service. 
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Correspondence. 


Use of Core Machines in the Foundry. 
To the Editor of the Founpry TrapEe JouRNAL. 


Srr,—Will you kindly allow me space to reassure 

Foreman Moulder” that the rotary core machine 
with its undoubted merits, though possibly not so 
widely known in his district as it deserves to be, is 
used by a large and increasing number of iron, brass, 
and malleable ironfounders with results which to the 
non-user would be considered incredible. 

The difficulties which your contributor alludes to 
were no doubt inherent in the earlier patterns of this 
type of machine, but the writer is able to state from 
experience that these points have been remedied in 
more recently developed machines, not only as to the 
increased strength of core trays and worms, but in 
speed of output, combined with simple mixtures, dis- 
pensing with the use of flour. If ‘‘ Foreman 
Moulder ’’ cares to send me his address through the 
editor I shall be pleased to send him a few sample 
cores for comparison with his own. 

One point frequently overlooked is that the correct 
proportions, once ascertained for a particular sand, 
should not be varied, as carelessness.in this respect 
will lead to diminished output, as well as increased 
wear and tear on the worms due to increased friction 
in forcing the sand out of the die. 

It is quite a mistake to suppose that special sands 
are required, as practically all sands can be used in 
their correct proportions. Under average practical con- 
ditions I find that the output, when working by hand, 
should be about 300 ft. to 350 ft. per hour, and by 
belt 500 ft. per hour at least. 

Having tested a number of different types of core 
machines, including recently one of the horizontal 
plunger type made by a Continental firm, I have come 
to the conclusion that the rotary machine, properly 
worked, is far and away ahead of any others, and that 
it is only a question of time before this is universally 
used in our foundries for straight core work. 

Yours, etc., 


’ 


* PRoGREss.’ 


To the Editor of the Founpry Travg JouRNAL. 


Sir,—As a constant reader of your journal, I beg 
to offer my experience on core machines in the foun- 
dry. I have had the same difficulty as “ Foreman 
Moulder ”’ says his friends have had with what is com- 
monly called the sausage type of core machines, and 
have found few who care to further instal core 
machines after their difficulty with this American type 
of machine. But in a recent visit to a very large firm 
of engineers in this locality I came across a (to me) 
new type of machine, worked by a boy not more than 
15 years of age, and upon which was made some cores 
of very intricate shapes and sizes, whilst for ordinary 
chambered or straight cores, to use the gentleman’s 
phrase who conducted us round, it was like shelling 
peas. He also informed me that these cores could be 
made any length as required, whilst irons or wires 
were placed in all cores that were to be used in a 
horizontal position, 

No special mixture of sand was required; in fact 
he made a few cores in core sand, in facing sand, and 
in black sand, and even made some in damp parting 
sand. 

I feel assured that if fonndry people saw this 
machine as I saw it their core costs would be reduced, 
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and the core department would be as up-to-date as 
any other department. 

I have never seen this machine advertised, and there 
was no maker’s name on it; neither could I learn 
where the firm got it from. The only name I could 
see was “The Best,” which I thought fitted the 
machine very well. 

Hoping this will interest other foundrymen. 


Yours, etc., 


“Core Maker.” 


Drawings for the Pattern Shop and Foundry. 
To the Editor of the Founpry Trave JouRNAL. 


Srr,—Many and various are the subjects which 
have been discussed at the Engineering and Foundry- 
men’s Society meetings, but there is one that is 
seldom, if ever, touched upon, but which is of no 
little importance; this subject is the style and con- 
dition of drawings as turned out by the draughts- 
man for the foundryman. Such articles as have 
appeared in technical papers have usually dealt only 
with drawings for the fitting and machinery depart- 
ments, but at no time has the writer seen either the 
pattern-shop or foundry taken into consideration ; 
although it is essential that the patterns should be 
made correct in every detail, and in many in- 
stances the opinion and advice of the moulder has 
to be sought as to the manner of moulding, and in 
many cases as to the estimated cost of the castings. 
I think it will be admitted that a drawing cannot 
be made too easy and simple to read, and that a 
little extra time taken in the drawing office is 
well repaid by the time the job has got through the 
shops and is finished off. It is a common practice to 
make so-called cheap blue prints; these are all 
right and sufficient for simple jobs, or even for more 
intricate work that is similar to what is commonly 
being done in the particular foundry, but from 
the point of view of the pattern-maker and moulder, 
where the work is of a varied nature there is noth- 
ing to equal white prints, coloured. A little shad- 
ing here, and a bit of coloured sectioning there, 
shows up the construction at each particular place, 
and makes the drawing comparatively easy to read; 
also there is no mistaking the material that each 
part should be made of. As to showing the parts 
to be machined a little red colouring can be put 
on; this does not require looking for, and for the 
use of the machine shop indicating letters can be 
used as desired to distinguish between rough and fine 
finish. These latter distinctions are of no concern 
to the pattern-maker, as the same allowance is made 
in each case, but if only letters are used they are 
easily overlooked, and if not allowed for on the 
pattern a waste casting may result. This omission 
would not have the same effect in the machine-shop. 

Only those in direct touch with the making of 
patterns know the amount of time taken up in 
trying to find out the ideas which the draughtsmen 
desire to convey by the drawing, and to form these 
ideas into the shape of a pattern that must also be 
made to suit the requirements of the foundry. It 
is not at all necessary that these coloured prints 
should be works of art, but it is necessary to 
remember that drawings are made to convey ideas, 
and tu take the place of countless verbal or other 
explanations, which would otherwise be required in 
the making of machines, etc. The better they accom- 
plish this the better the purpose is fulfilled for 
which they are made. 

Yours, etc., 


cc W. Pp.» 


Queries. 


Moulding Pirn-Cone Casiings. 
Will some of your readers show a simple way of 
making pirn-cone castings as per sketch. They weigh 
1} Ibs. each, and must be without the least speck of 











a 


pin-holes, etc., at the dotted part (A). Also what 
number could be turned out per day, either machine 
or hand work? 


Sash Weights, False Bottoms, etc. 
Can you tell us of a quick way for turning out 
sash weights, heaters, and false bottoms by hand. 


Repetition Work. 


Will Mr. G. Buchanan, of Wrexham (B.F.A. 
Lancashire Branch) kindly give us a sketch with 
sizes and particulars showing the method of mould- 
ing the V-shaped frames and boxes as per his paper 
on repetition work in the January Founpry ‘rape 
JOURNAL. 

“~ bth 
Die Castings. 


A correspondent, seeing in the May issue of the 
Founpry Trape JourNaL an article on die-casting, 
as practised in America, enquires whether there are 
any firms making die-castings in England. 

We cannot at present trace any, but place the 
query before our readers. 


Deaths. 


Mr. J. 
Cliffe Vale Ironworks, 
recently. 

Mr. R. W. County, of Messrs. R. W. Collin & 
Company, ironfounders, etc., of Long Bank, Sunderland, 
died recently, aged 62 years. 


Buti, J.P., at one time connected with the 
Shelton, near Hanley, died 


Mr. I. Dixon, senior partner of Messrs. Isaac Dixon 
& Son, Windsor Ironworks, Spekeland Road, Edgehill, 
Liverpool, died recently, aged 63 years. 

We regret to announce the death of Mr. John 
Thompson, of the Boiler Works, Wolverhampton, and 
the Windmill Structural and Engineering Works, 
Dudley. The deceased gentleman was head of the firm 
bearing his name, and was well known in engineering 
circles. 

Tue death occurred last week of Mr. Andrew 
Wingate, of Messrs. Thomas Wingate & Company, ship- 
builders and engineers, of Whiteinch. This firm built 
the engines of the famour Atlantic liner “ Sirius” in 
1838, and with their dredgers did much to open up the 
Clyde, Tees and Rio de la Plata. 

Mr. F. W. Dick, of East Hill, Doncaster Road, 
Rotherham, died last month, after a short illness. 
Eight or nine years ago Mr. Dick succeeded Colonel 
Stoddart, as manager of the Parkgate Iron and Steel 
Works, and since that time he has very largely re- 
modelled the plant, making the concern one of the 
most up-to-date in the country. 
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inventions. 


Applications for Patents. 


An asterisk inlicates that a complete specification accom 
panies the application. Wheu inventions are communicaved 
the Names Of .ne Communicators are in brackets, 


9,287. Metallic alloy suitable for casting. S. W. Kelsey, 
E. W. Bowes, W. F. Sollis, and L. W. Sollis, 
85, Cornwall Road, Bayswater, London. 

9,508.*Retining metals and alloys. A. E. Greene. 

9,654. Solder tor aluminium or aluminium alloy. C. J. 
Bailey, 3, Brown Street, Market Street, 
Manchester. 

9,703.*Kerosene burners for melting-furnaces. L. T. 
Kuehl. 

10,1356. Apparatus for melting metal, casting it in 
ingots, and cooling the latter. (Wood & 
Nathan Company, United States.) 

10,328. Machine for making sand moulds. oe 
Brown, Ellerslie, Oswald Road, Chorlton-cum- 
Hardy, Manchester. 

10,771. Crucibles. Morgan Crucible Company, Limited 
and C. W. Speirs. 

10,842. Devices for preventing admission of cold air to 
iuvnaces through the charging apparatus. G. 
Bolt, 345, St. John Street, London. 


Abstracts of British Patent Specifications recently 
accepted. 


12,383 (1908). Alloyed Steels. J. Churchward, 127, 
North 7th Avenue, Mount Vernon, New York, U.S8.A.— 
he invention consists in a process for the production 
ot alloyed steels, in which the melting of the component 
metais is accomplished with relation to certain tem- 
peratures and periods of time. If an alleyed steel 1s 
vein uianuractured, temperatures of trom 2,50U deg. }. 
to 3,uuu deg. F. are not sufficiently high to bring the 
alloying metals into a proper condition for entry and 
interchange, and consequently serious losses of tne 
alloying metals occur. As an example to show how the 
invention works, the inventor takes a well-known steel 
alloy, nickel-chromium-manganese. The furnace can 
be charged with percentages of Bessemer pig, nickel 
skulls—nickel shavings—nickel turnings, etc., etc., with 
the necessary fluxing material. With this charge the 
furnace may be carried to a temperature ot 3,1U0U 
deg. I. to 4,600 deg. F., and after being held at this 
temperature of 3,1U0 deg F. to 3,600 deg. F. for a 
short period, a percentage of manganese should be 
added to recarburise the bath, cleanse the bath of 
gases, and float up oxidations and impurities to the 
surface. The balance of nickel necessary to make up 
the percentage required in the finished product can 
now be added. The metal bath should remain at its 
maximum temperature after this addition for a period 
of from 15 to 60 minutes, depending on the temperature 
of the bath. At the expiration of this period of time 
the chromium can be added with some manganese with 
it. From 15 to 4 minutes after this addition the 
furnace should be tapped and the heat run out into 
the ladle. The furnace should be tapped during the 
period of rest, and on no account should it be aliowed 
to go beyond the reversing point where it will enter the 
period or zone of reverse chemical action. Directly 
the bath is carried beyond this point losses of the re- 
fractory alloying metal take place, and these losses 
will be in proportion to the length of time the furnace 
remains untapped after the reversing point has been 
reached and passed. If the bath is continued long 
enough in this zone nine-tenths of all refractory alloys 
will be ejected and lost. If the bath is tapped before 
the retardation point is reached, the interchange and 
union will not have been completed, and such inter- 
change, being only partial, a portion of the refractory 
alloys will cool in the mass in the form of minute micro- 





scopical segregations, thus failing to impart their full 
value of force and ener to the mass moecule, and 
consequently to the mass itself. The finished product 
will not have the full physical qualities it would have 
had, had the alloying metals been properly brought into 
intimate union with the mass molecules. 


13,888 (1908). Process for the Manufacture of Articles 
of Wrought Iron, Mild Steel, and their Alloys. E. T. 
Fennell, 5 and 6, Church Street, Woolwich, Kent, and 
J. Sackett, 11, Woodland Terrace, Charlton, Kent.— 
This invention broadly consists in first casting the 
articles in heated basic moulds and then finishing them 
off by means of stamps or rolls while the articles are 
still hot. The molten metal, which has preferably been 
converted from scrap in a suitable melting furnace, is 
poured into essentially basic moulds, which have been 
previously heated. When sufficiently cooled, the cast- 
ings are turned out of the moulds and finished off by 
stamps, in the case of such articles as horse shoes, or 
are subjected to rolling or any other suitable finishing 
process. The moulds are always heated before they 
are used, and a great advantage which they possess 
over other moulds is the fact that the castings produced 
by them are found to cool evenly throughout. The 
castings are transferred direct from the moulds to the 
stamps, rolls, or other finishing contrivances without 
the necessity of reheating, or being treated in soaking 
pits. 


12,258 (1908). Hleetric Furnaces for the Manufacture 
of Steel. A. Hugot, Director of the Société des Acieries 
et Forges de Firminy, of Firminy (Loire), France.— 
The invention consists in a furnace which may have 
one or more positive electrodes, and of which the 
crucible is formed of a series of layers susceptible of 
being rendered conductive, and allowing nevertheless of 
obtaining steels containing all the usual a supe of 
carbon. The layers forming the crucible are consti- 
tuted by mixtures in variable proportions of one or 
several refractory substances with carbonaceous sub- 
stances. For instance, basic substances such as mag- 
nesia or lime, neutral substances such as iron chromite, 





Electric Furnace for the Manufacture 
of Steel, by Hugot. 


ete., or acid substances such as silicious sands or mix- 
tures of these substances, are mixed with one or more 
carbonaceous substances such as graphite, tar, or resin. 
The proportions of carbonaceous substances are pro- 
gressively varied in the different layers or parts form- 
ing the thickness of the crucible. In contact with the 
metallic casing, which contains the furnace, the crucible 
graphite, and is a good conductor. The proportion of 
carbonaceous matter is diminished in the successive 
layers in such a manner that on reaching the lining 
of the crucible in contact with the metal the substance 
is poor in carbon, and has no effect on the proportion 
of carbon in the steel. The substances or mixtures 
poor in carbon are bad conductors before heating, but 
heating to a high temperature makes them sufficiently 
conductive. After cooling the conductivity of the sub- 
stance is to a great extent retained. Under these 
conditions the crucible once heated remains conductive 
under any variations of temperature of the furnace. 
The annexed cut shows by way of example a vertical 
section of the improved electric furnace. 
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Trade Talk. 


Tue Stoccer ENGINEERING 
being voluntarily wound up. 

Mr. E. Woop has purchased the business of Messrs. 
James Wood & Son, engineers, Berkhamsted. 

DaMAGE by fire amounting to about £200 was re- 
cently done to the Wearmouth Foundry, Sunderland. 


Mr. A. E. Taytor has taken over the North Road 
Foundry, Norby, Thirsk, from Messrs. P. Watson & Son. 

Messrs. T. W. & J. Watker, Wolverhampton, have 
removed their London offices to 794, (Gracechurch 
Street, E.C. 

A Fire broke out at the Rosehill Foundry, Blackburn, 
of Messrs. Willan and Mills, recently, doing damage 
estimated at £4,000. 

Tue first Dale Memorial lecture will be given at 
Darlington, by Sir Edward Grey, probably during the 
month of November. 

THe MALLEABLE 
have removed to the 
Pendleton, Manchester. 

Tue NantTyGio anp Briarna Leon Works Company, 
Limitep, have removed their London offices to Caxton 
House, Westminster, S.W. 

Tue fifth congress of the International Association for 
Testing Materials will be held in Copenhagen from 
September 7 to September 11. 

Mr. J. Hamp, 9 and 10, Pancras Lane, E.C., has 
been appointed receiver of the Appliances and General 
Engineering Company, Limited. 

A FIRE occurred recently at Messrs. G. Fletcher & 
Coupany’s engineering works, Derby, involving domage 
to the amount of about £1,000. 

A Fire broke out at the ironfoundry of 
Hassell and Singleton, Freeman Street, 
recently, doing considerable damage. 

Messrs. R. Easton & Son, makers of 
lifts, have removed to new premises at 28 
Southwark Bridge Road, London, S8.E. 

Tue Arconaut Founpry Company, LimitTep, have 
disposed of the whole of their business to the Pure 
Enamel Bath Company (1909), Limited. 

Messrs. A. J. B. Tirr and H. W. Tirt, engineers, 
etc., Warminster, Wilts, trading under the style ot 
John Wallis Titt, have dissolved partnership. 


Messrs. Crews & Hanprorp, Cromwell Buildings, 
11, Blackfriars Street, Manchester, have removed tw 
Clarence Chambers, 4, Piccadilly, Manchester. 

Messrs. ArMSTRONG, Stevens & Son, of Whittall 
Street, Birmingham, and Armstrong Works, Willenhall, 
are erecting new shops at the last named works. 

Meynett & Sons, Luwirep, brass and ironfounders, 
of Montrose Street and Charles Street, Wolverhampton, 
have appointed Mr. F. L. Creach as their agent. 

Messrs. H. W. Cox and V. W. Lane, engineer’s 
pattern makers, Nottingham, trading under the style 
of Walter Cox & Company, have dissolved partnership. 

Messrs <A. Raysoutp and A. E. Stymour, brass 
founders, etc., Birmingham, trading under the style 
of the Fleet Brass Company have dissolved partnership. 

Mr. W. Dyjxon, consulting engineer, 59, Bath Street, 
Glasgow, has taken into partnership Mr. F. Anslow, 
who has previously been associated with the business. 

Tue Browne Eneineertne Company, LimitTep, have 
removed from Dixon House, Lloyd’s Avenue, London, 
E.C., to Norfolk House, Laurence Pountney Hill, London, 
E.C. 

Tue iron and brassfounderse’ business of Messrs. Le 
Feuvre & Company, 34, Bath Street, Jersey, has been 
a og by F. J. Grandin & Company, Limited, 
versey. 


Bartow & CuipLaw, Limitep, of Pendleton, Man- 
chester, have appointed Messrs. Edmiston, Brown & 
Company, 224, St. Vincent Street, Glasgow, as their 
Scottish agents. 


Works, LIMITep, are 


(1909), Loxrrep, 
Lonsdale Street, 


CASTINGS 
W orks, 


STEEL 
Scotia 


Messrs. 
Birmingham, 


cranes and 
and 30, 


Mawopstey’s, Limirep, of the Zone Works, Dursley, 
have appointed Messrs. C. E. Lugard & Company, of 
Field’s Buildings, Middlesbrough, as their north-east 
coast agents. 


Mr. J. Wricut, of Denny, nephew of the late Mr. 
James Wright, has acquired the business of the Comley- 
bank Foundry Company, and will continue it under 
the same name. 


Tuos. Firra & Sons, Liairep, Sheffield, have ap- 
pointed Mr. Jno. E. Corby to succeed the late Mr. 
Mathew Corby as their representative for the Mid- 
land district. 


Brown Broruers, Lumitep, 22 to 34, Great Eastern 
Street, London, E.C., have been appointed the British 
agents of the Union Drawn Steel Company, Beaver 
Falls, Pa., U.S.A. 

Tue first annual Exhibition of Industrial Chemistry, 
including chemical products and machinery used in 
various processes of manutacture, will be held in the 
Western Hall of Olympia from October 14 to October 23. 


Messrs. J. TATTERSALL and A. TATTERSALL, engineers 
and ironfounders, who traded under the style ot Thos. 
Tattersall & Sons, Longhea lronworks, Elland, have 
dissolved partnership, Mr. A. Tattersall continuing the 
business. 

Messrs. J. Herpwortn, G. W. Wricut, and G. 
BatmrortH, brassfounders, etc., Halifax, who traded 
under the style of J. Hepworth & Company, notify a 
dissolution of partnership so far as regards Mr. J. 
Hepworth. 

Mr. A. Warr, of Edinburgh Life Building, Mosley 
Street, Newcastle-on-Tyne, has been appointed repre- 
sentative for Durham and Northumberland to __ the 
Tees-side Bridge and Engineering Works, Limited, of 
Middlesbrough. 


Tue discharge from bankruptcy of Messrs. W. 
Macdonald and H. P. Butler, trading as the Trafford 
Park Steel Works Company, Trafford Wharf Road; 
Trafford Park, Stretford, has been suspended two years 
and six months. 


Messrs. Dow & Witson, the London representatives 
of the Blake Boiler, Wagon, and Engineering Company, 
Limited, have removed from Birkbeck Bank Chambers 
to 32, Fenchurch Street, E.C. Their telephone number 
is now 3904 London Wail. 


Ir was resolved, at a meeting of the Tawe Foundry 
and Engineering Company, Limited, recently held at 
Mavisbank, Llansamlet, that the company wound 
up voluntarily. Mr, J. H. Williams, 29, Stephens 
Herrace, Neath, was appointed liquidator. 


Joun Tinsiey, Liuirep, Darlington, are making an 
addition to their Nestfield Engine Works. The new 
shop, which is to be chiefly devoted to the erection 
of haulage gears, will be 140 ft. by 40 ft. The roof 
will be of corrugated iron, supported on braced girders, 
while runways will be provided for carrying a 15-ton 
crane. 

Wittans & Rosinson, Lutep, of Rugby, who, 
during the past few years, have paid considerable atten- 
tion to the manufacture of surtace condensing plants, 
have now extended this department of their business 
to include condensers of the jet type, particularly con- 
densers built on the counter current and barometric 
column principles. 


Tue CLEVELAND BRIDGE AND ENGINEERING CoMPANY, 
Liurrep, Darlington, are adding two bays to their con- 
struction department. Additions have also been made 
to the electric generating plant, the prime movers 
being ga’ engines. With a view to further extensions 
in the near future, the conipany have acquired a large 
tract of land on the opposite side of the road. 


Tue Vuucan Iron anp Street Company, Lurtep, the 
registration of which is notified elsewhere in this issue, 
has acquired the patents held by Mr. E. Bosshardt and 
Mr. J. C. Barker dealing with furnaces for melting 
metals, and has also taken over the business of the 
Bosshardt Casting Process, Limited. The dicec:ors 
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of the concern are Mr. A. T. Tatham, Doddlespool 
Hall, Crewe; Mr. E. Gray, Gray’s Court, York; Mr. 
F. G. Fairbank, Lendal, York and Mr. G. H. Wil.on, 
Heath House, Ossett. 

SEVERAL years ago the firm of Mountain and Gibson, 
Limited, opened works at Bury ‘for the manufacture 
of railway and electric tramway trucks, cars, and 
rolling stock generally. With the development of 
the business the works at Bury were found to 
be too circumscribed; and as they were held on 
a short lease it was decided to acquire the engineer- 
ing works of Thornewill and Warham, Limited, at 
Burton-upon-Trent, and to transfer the manufacturing 
operations of the company to that site. An issue of 
capital (60,000 shares of £1 each and 808 five per cent. 
debentures of £50 each) is being made to effect the 
transfer and to provide working capital adequate to the 
wider business which the new works will make possible. 
The assets of the company are estimated at £171,770, 
and the profits for the last audited financial period (ten 
months ended 6th June, 1908) amounted to £6,386. 
The Directors of the Company are: — Mr. Robert 
Thornewill, M.I.Mech.E., Mr. Ernest D. Simon, 
A.M.I.C.E., of Henry Simon, Limited., Mr. Montague 
B. Mountain, M.I.E.E., Mr. C. Spalding, Director of 
the Moira Colliery Company, Limited, Mr. G. Marsden 
Gibson, B.A., M.Inst.C.E., and Mr. Norman Mch. 
Lawrance, Director of Mountain and Gibson, Limited. 


For some time past there has been evidence of a 
steadily growing desire on the part of members of the 
mining and metallurgical profession to secure in some 
way a measure of social intercourse. In July, 1908, 
the “ Diggers’ Club” was formed with that object 
in view; and later, a meeting of mining engineers and 
metallurgists was held at the Waldorf Hotel, under 
the auspices of the Institution of Mining and 
Metallurgy, on January 28, 1909. This meeting was felt 
to be so promising for some solution of the questions 
under consideration, that a second meeting of a similar 
character was fixed for March 3, when there was a 
unanimous vote in favour of the formation of a club, 
as the most effective and comprehensive way of securing 
the following objects:—{1) A central social meeting 
place for mining engineers and metallurgists resident 
in Great Britain; (2) a headquarters, when visiting 
London, for those engaged abroad, which would afford 
them opportunities for. meeting other members of the 
profession; (3) a means of promoting the solidarity 
of the profession by increased personal intercourse 
among the members. The undersigned have been ap- 
pointed a committee to take preliminary steps to place 
the suggestion on a more definite basis:—Messrs. A. F. 
Crosse, A. P. Griffiths, G. T. Holloway, B. Howe, A. 
James, D. A. Louis, C McDermid, W. McDermott, 
T. Bruce Marriott, C. E. Parsons, A. L, Simon, and 
H. L. Sulman. 


Ir is the intention of the Governing Body of the 
Imperial College of Science and Technology at an early 
date to extend the department of engineering at present 
housed in the Central Technical College of the City 
and Guilds’ Institute by constructing new lecture-rcoms, 
laboratories, and workshops in accordance with plans 
which have been already approved, on the vacant site 
to the north of and immediately adjoining that col- 
lege, thus forming an extensive addition to the building 
of the Central Technical College. The whole of the 
engineering department of the Imperial College will 
in future be called ‘‘ The City and Guilds’ College.” 
Under these circumstances the Goldsmiths’ Company, 
who have from the first taken a special interest in 
this branch of the institute work, offered to make a 
substantial contribution towards the cost of the new 
building, being prepared to provide the sum of £50,000 
for this purpose, payable as to £10,000 on the day 
whereon the contract for the work shall be signed, and 
as to the remainder of the grant by instalments spread 
over a period of not less than three years. The Gover- 
nors of the College have accepted this offer, 


New Publications and Catalogues 
Received. 


Wor Sarety Lampe Company, Leeps. A new illus- 
trated catalogue of acetylene portable lamps and ac- 
cessories for use in mines, quarries, foundries, en- 
gineering works, shipyards, etc., has been issued by 
this firm. 

THe Harker Fire ExtincvisHeER AND FuMmIGATOR 
Company, Limirep, 47, Leadenhall Street, E.C. An 
illustrated circular describing their appliance for deal- 
ing with fire outbreaks, has been sent to us by this 
firm. 

Brown & Sarre Manvuracturinc Company, Pro- 
vidence, Rhode Island, U.S.A. From this firm we 
have received a copy of their 1909 general catalogue 
of machinery and tools, including milling and drilling 
machines, grinding machinery, and a large variety of 
hand tools, for use in engineering shops. 

W. H. Patrreyman & Company, 17, 


Goree 
Piazzas, Liverpool. 


We have received from this firm 
an interesting little pamphlet in case-hardening, con- 
taining a good many useful hints. We understand a 
copy will be forwarded post free to any of our 
readers interested, on mentioning the name of this 
paper. 

Tue Burrertey Company, Limitep, Derby. We 
have received from this firm a_ booklet containing 
many fine reproductions of photographs of construc- 
tional engineering work in which their materials 
were employed. Also there are reproduced several 
photographs of large castings for various purposes 
turned out by the firm. 

Freverick Brasy & Company, Limirep, Petershill 
Road, Glasgow. An illustrated pocket diary for the 
months of May and June, together with leaflets de- 
scribing their Barffing process for the préservation of 
iron and steel, and their new type of balanced wheel- 
barrows for use in connection with furnace charging, 
etc., have been sent to us by this Company. 


THeopore Butter, Limited, 149, Queen Victoria 
Street, E.C. From this firm we have received a copy 
of catalogue No. 9, of the Standard Scale and Supply 
Company, of Pittsburg, for which firm Messrs. Butler 
are British agents. It contains illustrated particulars 
of a variety of weighing machinery, including stan- 
dard test-weight cars, heavy platform machines, and 
furnace-charging machines. We understand that one 
of the latter has recently been installed at the works 
of the Kettering Iron and Coal Company. 

Messrs. James Evans & Company, foundry engi- 
neers, Britannia Works, Blackfriars, Manchester. 
We have received from this Company a copy of 
their new and complete catalogue of foundry 
requisites. The book contains upwards of 250 illus- 
trations, and is certainly one of the most comprehen- 
sive of its kind ever issued, ranging as it does over 
every department of iron, steel, and brassfounding. 
This catalogue sustains the reputation of the firm, 
which is well known as one of the oldest 


' in this 
line of business. 


Carco Fuiret Iron Company, Limirep.—An extra- 
ordinary meeting of shareholders of this company was 
held at the Works Offices. Middlesbrough, last month, 
for the purpose of considering the following resolu- 
tion: —‘‘ That the directors of the company be, and 
they are hereby authorised to raise or borrow any sum 
or sums of money for the purposes of the company up to 
but not exceeding £25,000 in excess of the amount 
authorised by article 47 of the articles of association of 
the company to be raised by them.” The meeting was 
private, but we understood that the resolution was 


adopted, 
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New Companies. 


Tue Warpie Encineertne Company, Lim1rep.— 
Capital £5,000 in £1 shares (2,000 preference), to carry 
on the business of electrical and mechanical engineers, 
ete. 


_ G. W. Barter & Company, Limitep.—Capital £3,000 
in £1 shares, to adopt an agreement with H. G. 
Waterrll, and to carry on the business of engineers, 
etc. 


Toot Sreer, Limirep.—Capital £2,000 in £1 shares, to 
carry on the business of engineers, iron and steel 
merchants, etc. Registered office: 2, Worcester 
Chambers, Swansea. 


MancHesteR Batata Betttnc Company, Limitrep.— 
Capital £15,000 in £1 shares, to acquire the business 
carried on by the Manchester Balata Belting Company 
at Manchester and elsewhere. 


BRoapBENT ENGINEERING Company, Limitep.—Capital 
£2,000 in £1 shares, to acquire the business carried un 
at 1, Lower Moss Lane, Hulme, Manchester, as the 
Broadbent Engineering Company. 


Davy Ewnortneertnc Company, Limitep.—Capital 
£6,000 in £1 shares, to adopt an agreement with 
Hewitt Engines, Limited, and to carry on the business 
of engine and boiler makers, etc. 


Goze Founpry, Coventry, Limirep.—Capital £1,000 
in £1 shares, to take over the business of an iron, 
brass, gun, aluminium, and other metal founder carried 
on by E. Read, at Leicester Street, Coventry. 


Brown, Lenox & Company, Liuirep.—Capital £25,000 
in £1 shares, to take over the business of chain, cable, 
and anchor makers, founders, etc., carried on at Ponty- 
pridd and Milwall as Brown, Lenox & Company. 


Lee Burcess & Company, Limrrep.—Capital £2,000 
in £1 shares, to carry on the business of manufacturers 
of and dealers in metal and metal work, brass foundry, 
etc. Registered office: 10, Bartholomew Row, Bir- 
mingham. 


Procrer & Kenyon, Liutrep.—Capital £1,000 in £1 
shares, to carry on the business of mechanical and 
general engineers, iron, steel and brass founders, etc. 
Rewistered office: Star Life Buildings, 30, Cross Street, 
Manchester. 


Smita & Davis, Lirrep.—Capital £20,000 in £1 
shares. to take over the business of brassfounders and 
general merchants carried on by F. C. Smith and F. H. 
Davis, at Beacon Works, Essington Street, Birmingham, 
as Smith & Davis. 


Parmer & Company (Etecrricrans), LiMiTep.— 
Capital £1,000 in £1 shares. to acquire the business 
carried on at 7, Great Castle Street, London, as Palmer 
& Company, and to carry on the business of elec 
tricians, engineers, etc. 

Cowrer-Cores ENGrneertING Company, LImiITED.- 
Capital £40,000 in £1 shares, to adopt an agreement 
with Sherard, Cowner-Coles & Company, Limited, A. 
FE. Tugwood (the liquidator thereof), S. O.. Cowper- 
Coles, and J. Macgregor-Laird. 


Sournrt District Enerngertnc Acency, Limitep.— 
Capital £500 in 100 ordinary shares of £1 each. and 
40 vreference shares of £10 each. to carry on the bvsi- 
ness of agents for mechanical, electrical, marine, auto- 
matic, and hydraulic engineers, founders, etc. 


W. T. Nicuotson & Crrerer Company, Lrmiren.— 
Capital £9,000 in £1 shares. to take over the business 
of engineers and mill furnishers carried on bv W. T. 
Nicholson and (as to vart thereof) C. H. Griffiths. at 
9, Aqueduct Street, Manchester, as W. T. Nicholson 
& Sons. 


Lercn Brotuers & Company, Lixrrep.—Capital 
2.500 in 2.375 ordinary shares of £1 each and 2,500 
deferred shares of Js. each. to carry on the business of 
jronfounders, ete, Registered office: Bootle Street and 


Ryder Court (adjoining Century Buildings), Deansgate, 
Manchester. 


CaRDWELL Boorman, Liwitep.—Capital £1,000 in £1 
shares, to acquire the business of Cardwell Boorman, 
Ford-Lloyd, Limited (in liquidation), and to carry on 
the business of electricians, electrical and mechanical 
engineers, etc. Registered office: Boswell Court Works, 
Boswell Court, Devonshire Street, W.C. 


Rosert Morris & Company, Limirep.—Capital 
£1,000 in £1 shares, to take over the business of iron- 
founders and engineers carried on by R. Morris and J. 
Morris, at Albert Road Ironworks, Farnworth, near 
Bolton, as Robert Morris & Company. Registered 
office: Albert Road Ironworks, Farnworth. 


Derby Borer Company, Limiren.—Capital £2,000 in 
£1 shares, (1,000 preference), to take over the business 
of welded-boiler makers and engineers carried on by 
Kitchen & Company, Limited, at the Severn Boiler 
Works, Mansfield Road, Derby. Registered Office : 
Severn Boiler Works, Mansfield Road, Derby. 


Movuntarry & Gisson & TuHoRNEWLLL, LiwiTED.— 
Capital £150,000 in £1 shares, to acquire the business 
carried on by Mountain & Gibson, Limited, at Elton 
Fold Works. Bury, and to act as civil, mechanical, 
electrical, railway, tramway, marine, lighting, venti- 
lating, consulting, and general engineers, etc. 

Samvuet Dopp & Sons, Limrirep.—Capital £14,000 in 
£5 shares, to acquire the machine works known as the 
Lyon Works and West Hill Worke, at Oldham, carried 
on by W. Dodd as Samuel Dodd & Sons, and to carry 
on the business of engineers, machine makers, etc. 
Registered Office: Lyon Works, Werneth, Oldham. 


A. E. Krrsezzr & Company, Lrrren.—Capital 
£20,000 in £1 shares, to take over the business of mech- 
anical engineers, iron, steel, and brass founders, etc., 
carried on by A. E. Kitsell & Company, at Bridge Road, 
Tavlor’s Lane, Harlesden, N.W., or elsewhere. Regis- 
tered office: Bridge Road, Taylor’s Lane, Harlesden, 
N.W. 

Henry Meynett & Company, Limtrep.—Capital 
£2,000 in £1 shares (200 preference). to acauire the 
business carried on at Accrington as Henry Meynell & 
Company, to adopt an agreement with H. Meynell, and 
to carry on the business of machine brokers, iron- 
founders, ete. Registered office: 17, St. James’ Street, 
Accrington. 

HeErsert Prumpron. Liwirep. —Capital £5.000 in £1 
shares, to acquire the business carried on by H. Plump- 
ton, at Excelsior Tool Works, Liverpool Road, War- 
rington, to adopt an agreement with H. Plumpton and 
J. A. Mowle, and to carry on the business of tool 
manufacturers, engineers, etc. Registered office: Liver- 
pool Road, Warrington. 


British Bronze Company, Limirep.—Capital £30,000 
in £1 shares (4.000 6 per cent. “ A” preference, 6,000 
6 per cent. “‘B” preference, and 20,000 ordinary), to 
acquire the business carried on at 50, Pritchett Street, 
Birmingham, and to carry on the business of manufac- 
turers of bronze and white metals, manufacturers and 
producers of all kinds of metallic tubing substances, 
tube, rod, and wire drawers, etc. 


Joun Kenyon & Company (SHEFFIELD), Li1Tep.— 
Capital £30,000 in £1 shares, to acquire the business 
carried on at Sheffield as John Kenyon & Company, to 
adopt an agreement with W. Waterfall (sole executor 
and trustee of the late C. Waterfall), F. M. Bown, W. M. 
Waterfall, and G. C. Waterfall, and to carry on the 
business of manufacturers of and dealers in cast, shear, 
bar, spring, sheet, and other steel saws, etc. 





A puant for the supply of dry air blast is to be in- 
stalled at the Spring Vale Furnaces, near Wolverhamp- 
ton, of Alfred Hickman, Limited, the order having been 
placed with the Haslam Foundry and Engineering Com- 
pany, Limited, of Derby. 
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Personal. 


THe gross value of the estate of the late Mr. F. G. 
Pearson, edge tool maker, of the firm of F. G. Pearson 
& Company, is £3,021 

Tue Hon. C. A. Parsons has had the 
degree of Doctor of Engineering conferred 
by the Liverpool University. 

Mr. T. E. 
ant to the Director of 
at the Admiralty. 

Mr. Francis Aten, of Cockley Cley 


honorary 
upon him 


Eivy has been appointed engineer assist- 
Dockyards and Dockyard Work 


Hall, Swaffham, 


Norfolk, has been appointed to fill a vacancy on the 
board of Ruston, Proctor & Company, Limited, caused 
by the death of Colonel] Hutton. 


Messrs. E. Tuew tis, J. 8S. Jaccer, and A. E. Severs, 
machinery manufacturers, Huddersfield, Yorks., trading 
under the style of Thewlis, Jagger & Company, have 
dissolved partnership so far as regards Mr. J. 8. Jagger. 

A pIssoLuTION of partnership is notified in connection 
with Messrs. W. Blezard and W. L. Eddlestone, iron 
founders, etc., Padiham, Lancs., who traded under the 
style of James Blezard & Sens. 

Mr. Camprett, the manager of the works of Vickers. 
Sons & Maxim, Limited. has arrived at Ferrol with 
several English engineers in connection with the con 
struction of the new Spanish battleships. 

Mr. G. J. Marr has resigned the general managership 
of the Millom and Askam Hematite Iron Company, 
Limited. Mr. Graham, formerly secretary of the com- 
pany has been appointed to the position. 

Mr. G. J. Hoskins and Mr. C. H. Hoskins, directors 
of G. & C. Hoskins, Limited, who recently obtained the 
Australian Government bonus for making pig-iron from 
Australian ore, have just arrived in this country. 

Tue library, presented to Sheffield by Mr. Edgar Allen, 
was opened last month by the Prince of Wales. During 
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the proceedings it was announced that Mr. Allen had 
made a further donation of £11,100 to local hospitals. 

Mr. C. T. Porter, honorary member of the American 
Society of Mechanical Engineers, has been awarded the 
John Fritz Medal, for his work in advancing the know 
ledge of steam engineering and for improvements in 
engine construction. 

An estate valued at and 
George 


£285,254 4s. 10d. gross 
£276,823 4s. 7d. net has been left by Mr. 
Edward Belliss, of The Dell, King’s Norton, Wor- 
cester, founder of the well-known engineering firm of 
Belliss and Morcom, Limited, who died on February 14 


Mr. Tuomas D. West, who has resigned his position 
with the Thomas D. West Foundry Company, Sharps- 
ville, Pa., has taken up his residence in Cleveland, Ohio 
He will be associated with his son, who is president of 
the West Steel and Iron Casting Company, Cleveland, 
and will make further tests under a process he has 
patented for the manufacture of chilled car wheels. 

Mr. Wit1t1am Jones, managing director of the 
Cardiff Channel Dry Docks and Pontoon Company, 
Limited, the Bute Shipbuilding, Engineering, and Dry 
Dock Company, Limited, and the Mercantile Pontoon 
Company, Limited, has been the recipient of a presenta- 
tion from the officials and men, on the occasion of the 
first annual dinner of the staffs of the three companies. 


Mr. M. H. Laskey has been elected a director of 
Willans & Robinson, Limited, in place of the late 
Lieutenant-General Sir Richard H. Sankey. The direc- 
tors recommend the election of Mr. Leslie S. Robertson, 
M.Inst.C.E., as an additional ordinary director. A cir- 
cular letter has been issued announcing the impending 
retirement of the Chairman (Mr. Mark Robinson), on 
account of ill-health, and giving notice of the following 
resolution to be moved at the annual meeting of the 
company :—“ That this meeting authorises the payment 
on Mr. Robinson’s retirement from the board of a sum 
of money equal to one year’s salary (£2,653), to be paid 
to Mrs. Robinson or to trustees on her behalf.” 








GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, 
COMPOSITION, SILICA CEMENT. 


STEEL MOULDERS'’ 


Nozzles, &c. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 
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The Old English Firm for Superior Quality and Cheapest 


STRAW ROPES 





= PROCTOR BOWES & Co., Newcastle-upon-Tyne. 





Telegrams: “PROCTOR BOWES, NEWCASTLE/TYNE.” 


Write for Prices Immediately. 


Telephones: NAT. 1683 and 4742 CENTRAL. 
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PATENT 


ALUMINO ‘Wet? wWweLpING 
THERMIC eam PROCESS 


Reac.Trape MA 
— FOR — 


BROKEN CASTINGS. 
REPAIR SHOP 


NOW OPEN. 


ESTIMATES FOR WORK AND ILLUSTRATED PAMPHLET 
upon application to 


THERMIT LIMITED, 


27, Martin’s Lane, Cannon Street, E.C. 
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ADMIRALTY DOCKYARDS. 
The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other de‘ects, than we formerly did. 





From MOUNTFORD PHILLIPS & CO., Liantrissant. 


Llantrissant, October 25th, 1904. 
} In reference to the Foundry Coke you have been supplying us with for the Jast six months,-we have very great pleasure 
in letting you know that it has given every satisfaction, and that our Works Manager and Workmen give. it the highest praise, 


Elders Navigation Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 





End May, 1909. 


METALS. Fnd May, 1908. 














Iron—Scotch pig warrants 
ton 





— 53/9 "55, 
—Middlesbro’ warrants ... ton |.... 48 0 49 104 
—W.C. M/nos Bessemer ... ton 589 61 
—Stock, Scotch  Taacuncis Se 


Copper—Chili bars, GMB 
ton 


—Stock, Europe and afloat 

tons = ‘ 
Tin—English ingots --. ton |.... 132 100 .. one / 
~Straits  { BIZS 26 2.000. 000008 £127 5A 








—Stock, London, Holland, 
U.S.A., and afloat sol faci nprttecovy SEB ,GBE |... 20000 .0 00 S33, 208 
Lead—English pig a eee | lL ae 6he 





ac £22 26 1 B91 
76 £8 00—&8 26 
pe tne ae ae 


Spelter—Ord. Silesian ... ton 
Quicksilver (75lb)... a ey 
Antimony—Regulus .. ton | £3000-£32 00. 





* Settlement price. + May 15th. { April th. 


CASTINGS. 
In the Cleveland district the following are the 
nowjnal rates current for castings :— 


& d. £°s d, 
Columns (plain) . 616 0 to 7 00 
Pipes, 14 to 24 in. ... .- 6326 te £76 
° 3 to4 in. ... . 41% 0 to 6 6 0 
90 5 to8 in. ... 412 6 to 415 0 
» 10 tol6in. ... 412 6 to 415 O 
+ 18 to24in. ... 412 6 to 415 0 
Chairs ... in ove baa 310 0 to 312 6 
Floor plates (open sand) ... 300 to 350 


TRADE JOURNAL. 


SCRAP. 


The quotations for scrap, subject to market fluc- 
tuations, are as fcllows: Heavy wrought (mixed), 
£2 8s. Od.; light wrought, £1 1s.0d.; heavy cast, 

2 7s. Od.; all per ton f.v.b., London. Copper (clean), 
£54 Us. Od.; brass (clean), £40 Os. Od.; lead (usual 
draft), £12 15s. Od.; tea lead, £11 5s. 0d.; zine 
£17 15s. Od.; all per ton delivered merchant’s yard. 


Mr. H. W. Attan anp Mr, J. Twist, the sole part- 
ners of James Allan, sen., and Son, ironfounders, Elm- 
bank Foundry, Glasgow, intimate that they have pre- 
sented a petition to the Sheriff of Lanarkshire at Glas- 
gow craving % be finally discharged of all debts con- 
tracted by them, or for which they were liable, before 
the date of the sequestration of their estates. 


In the Companies’ Winding-up Court recently. 
Mr. Justice Neville had before him the petition of 
John Crowley & Company, Limited, of the Meadow 
Hal] Iron Works, Sheffield, and Alfred Herbert, 
Limited, of The Butts, Coventry, for the compulsory 
a of the Automatic Engineering Works, 
Limi The petition of Messrs. John Crowley & Com- 
pany, Limited, came up first, and Mr. Wilkinson 
appeared in support of it. The petitioners were judg- 
ment creditors for £121. No notice of opposition had 
been given, and the company had gone into voluntary 
liquidation. The only question arose in the presentation 
of the second petition, which had been amended, and 
alleged that the petiton of his cliente was collusive 
His Lordship dismissed both petitions on the ground 
that no evidence had been given that prejudice would 
result from a continuation of the voluntary winding-up. 
The first petitioner should have his costs up to the date 
of notice of voluntary winding-up, but he could make 
no order as to cost on the second petition. 








SILICA FIRE BRICK 60., 


OQUGHTIBRIDGE. 








ROUND GANISTER, 


WET OR DRY. 


Silco Cupola Bricks, 90°/. Silica. 


Better than Fire-clay Bricks for Cupolas. 
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PHCENIX WORKS, PENISTONE, Sf2fies. 


FOUNDRY EQUIPMENTS, 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Lcam and Sand Mills, 


Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 





mize 


These Machines are invaluable for a Foundry, doing a larger amount of work of a 


wie’ ’ 
in @ much shorter time than can be done by hand, without skilled Jabour, a oe 


‘Dear Sirs,—We have been using your best Blacking for a large number of years, and 
on our large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING co., LD.” 


always use it 














THE FOUNDRY TRADE JOURNAL. 


HAND RAMMING MOULDING MACHINE. 


WITH TURN-OVER PATTERN PLATE. 


ee 
—————— SSS 


OUR TURN-OVER MACHINES are batter made and turn out more 


accurate castings than any other Machine on the Market. 


MADE IN 44 STANDARD SIZES. QUICK DELIVERIES. 


The London Emery Works 60.7" 


Telegrams: ‘““Maxtum, Lonpon. Telephone : TOTTENHAM 99. 
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THE BUYERS GUIDE 


Addresses and further infermation will be found by reference to the Firn’s 


Abrasive Wheels. 
London Emery Works Co. 
Jackman, J. W., & Co., Ltd. 


Air Compressors. 
ar mg J f & Co., Ltd. 
Phillips, J -&C, 
Thwaites ag Lt« 1. 
Tilghman ‘sPatent Sand Blast 
Co., Ltd. 


Air Compressors (Electric- 
ally Driven). 
Jackman, J. W., & Co.. Ltd. 
Tilghman’sPatent Sand Blast 
Co., Ltd. 


Air Compressors (Steam). 
Jackman, J. W., & Co., Ltd. 
Tilghman’s Pate ‘nt Sand Blast 

Co., Ltd 


Air Compressors (Belt). 
Jackman, J. W., & Co., Ltd. 
Tilghman’s Patent Sand Blast 

Co., Ltd. 


Annealing 
Phillips, J. W & C.J. 


Ash Crushing and Wash- 
ing Machines. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
Phillips, J. W.& C.J. 


Barrels (Tumbling). 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Evans, J., & Co. 

Jackman, J. W.. & Co., Ltd. 

London Emery Works Co. 

Marshall. H. P.. & Co. 

Phillips, J. W. & C. J. 

Sonnenthal. Selig. & Co. 

Tilghman’s PatentSan | Blast 
Co., Ltd. 


Barrows. 
Durrans, J., 
Evans, J., & ( 
Jackman, J. WwW. 


& Sons. 
” & Co., Ltd. 


Bellows. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co. 
Durrans, Jas.. & Sons. 
Jackman, J. W., & Co., Ltd. 


Blacklead. 
Durrans. 4, . Sem. 
press, J.; 
Jackman. J 
Olsen, Wm. 
Walker, I. & L 


, & Co,, Ltd. 


Blowers. 


Alldays & Onions Pneumatic 


Eng. Co., Ltd. 
Buffalo Forge Co., Ltd. 
Davies, T., & ~ 
Evans, J., & (€ 
Honig ’& Moe k. Li td. 
Jackman, J, W., & Co., Ltd, 
London Emery Works Co. 
Marshall. H. P.. & Co., Ltd. 
Phillips, J. W. & C. J. 
Samuelson & Co., Ltd. 
Sonnenthal, Selig & Co. 
Thwaites Bros., Ltd. 
Ward T. W. , Ltd. 


Buffing and Polishing 

Machines. 

Jackman, J. W.. &,Co., Ltd. 
London Emery Works Co. 
Sonnenth+l, Selig, & Co. 

Casting Cleaners. 
Durrans, J., & Sons, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Tilghman’s Patent Sand Blast 
Co., Ltd. 
Cement. 
Dyson. J. & J. 
Evans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Lowood, J. Grayson, & Co, 
Ltd. 
Plasti-Kion Co. 
Silent Machine and Eng. Co 
Chaplets and Studs. 
Bush, Henry C. 
Durrans, J., V2 soe. 
Evans, J., & ( 
Hall, Charles. 
Jackman, J. W., & Co., Ltd. 
Motherwell, Wm., & Co. 
Olsen, Wm. 
Wilkinson, T 
Charcoal. 
¥ vans, J., & Co 
Jackman. J wv. 
Ww alker, L. & L. 
Charging Platforms. 
Alldays & On‘ons Pneumatie 
Eng. Co., Ltd. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Thwaites Bros., Ltd. 


Coal Dust. 
Cumming, Wm., & Co., Ltd. 
pencane J., & Sons. 
Kvans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Walker, I. & I. 

Coke (Foundry). 


Elders Navigation Collieries. 


Coke Breakers. 
Evans, J., & Co, 
Jackman, J. w. &C 0., p oe 
Phillip-, J. W 4 &C. 


Core Boxes. 
Evans, J., & Co. 
Jackman, J. W. & Co.. Ltd. 


Core Compounds. 
Bush, H. C. 
Cumming, Wm. & Co., Ltd. 
Durrans, J. & Sons, 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
Olsen, Wm. 
Wilkinson, Thos, & Co, 


.. & Co., Ltd. 


-, & Co., Ltd. 


Core Gums. 
Devsnee, J. & Sons, 
Evans, J., & Co. 
Jackman. “. W., & Co., Ltd. 
Walker, I. & I. 


Core Making Machines. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
Jones and Attwood. 
London Emery Y eg o 
Marshall, H. P. & Co. 
Phillips, J. W. EC. J. 


Core Ovens. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. & Co. | 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Phillips, C. D. 
Phillips, J.W. & C. J. 
Core Ropes. 
Rush, Henry C. 
City of London Wood Wool 
Cc 


0. 

Durrans, J. & ae 
Eveme J., & ¢ 
Jackman, J. wv. , & Co., Ltd. 
Olsen, Wm. 

Wilkinson, T. & Co. 

Core Vents. 
Bush, Henry C. 
Evans. J., & ( 
Jackman, J W. 
Olsen, Wm. 

Cranes. 
Alldays & Onions Pneumatic 

Eng. Co., Ltd. 
Jackman, J. W., & Co., Ltd. 
Ward, T. W., Lid. 

Crucible Furnaces. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd, 

Evans, J., & Co. 

Jackman, J. W.. & Co., Ltd. 

Simplex Coke Oven and | 
Engineering Co., Ltd. | 

Crucible Furnaces(Lift-out 

Alldays & Onions Pneumatic | 
Kng. Co., Ltd. 

Evans, J., & Co. 

Jackman, J. W., & Co., Ltd. 

Phillips. J. W.& C. J. 


Crucible Furnaces (Tilting) 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evan, J., & Co. 
Jackman. J. W. ‘ , & Co., Ltd. 
P hillips, J. W. ey # 
Crushing Mills, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven and 
Engineering Co., Ltd. 
Cupolas. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Davies, T. & Son. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P. & Co. 
Ph lips, J. W.& C.J. 
Stewart. W. H., & Son. 
Thwaites Bros:, Ltd. 
Cupola Linings. 
Evans, J., & Co. 
Harris & Pearson. 
Harrison, G, K., Ltd. 
Jackman, J. W., & Co., Ltd. 


Emery Grinders. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 


Emery and Glass Cloth 
and Glass Paper. 
London Emery Works Co. 


, & Co., Ltd. 





Advertisement. 


Emery Wheels. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 


Fans. 

Alldays & Onions Pneumatic 
Eng. 5 ne Ltd. 

Evans, J., & Co. 

Buffalo Forge Co. 

Jackman, J. W., & Co., Ltd. 

Jenkins, W. J. & Co., L ‘td. 

Phillips, J. W. & € a. 

Sonnenthal, Selig, & Sons. 

Thwaites Bros., Ltd. 


Firebricks. 
Durrans, J. & Sons. 
Dyson, J. & J. 
Harris & Pearson. 
Harrison, George K., Ltd. 


Jackman, J. W., & Co., Ltd. 
King Bros. 
Lowood, J. Grayson, & Co., 


Ltd. 
Pearson, FE. J. & J. 
Silica Firebrick Co. 


Foundry Blacking. 
Bush, Henry C. 
Cumming. Wm. & Co., Ltd. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Olsen, Wm. 
Walker, L. & I. 
Wilkinson, Thos. & Co., Ltd. 


Foundry Brushes. 
Bush, Henry C. 
Durrans, J. & Sons. 
Evans. J., & Co. 
Hall, C. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 

Phillips, J.W.& C.J 


Foundry Ladles. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

bush, Henry C. 
Davies, T Oe Son, 
Durrans, J., & Sons, 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P., & Co. 
MeNeil, Chas, 
Phillips, J.W. & C. J. 
Thwaites Bros., Ltd. 


Foundry Rattlers or Fett- 
ling Drums. 
Durrans, J., & Sons. 
Kvans, J., & Co. 
Jackman, J. W.. & Co., Ltd. 
London Emery Works Co. 
Phillips, J. W. & C. J. 
Simplex Coke Oven Co, and 

Eng. Co., Ltd. 


| Foundry Sand. 
| Dyson, J. & J. 
| Evans, J., & Co 
Jackman, J _W. , & Co., Ltd. 


Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Hislop, R. & G, 
Phillips, J. W. & C, J. 
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Furnaces (Brass). 
Alldays & Onions Pneumatic 
Eng. Co.. Ltd. 
Evans, J., & Co. 
Jackman. J. W., & Co., 
Poillips, J. W.& C. J 
«Furnaces (Melting). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Davies, T., ‘y Son. 
Evans. J., & ¢ 
& ¢ ‘i 


Ltd. 


Jackman. J W. Ltd. 
Phillips, J. W. &C. 
Simplex Coke Oven as Eng. 


Co., Ltd. 


Ground Gannister. 
Durrana, J... & Sons. 
Dyson, J. & J. 

Evans. J.. & Co. 

Lowood, J. Grayson, & Co, 
Silica Firebrick Co. 
Walker, L. & L 

Grinding Machines 
Tools. 

Evana, J.. & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Sonnenthal, Selig, & Co. 

Hammers (Steam). 

Alldays & Onions Pneumatic 
Eng. Co.. Ltd. 
Thwaites Lros., 

Hay Band 
Machine:. 
Evans, J., & Co. 
Jackman, J. W.., 


Hoists. 

Alldays & Onions Pneumatic 
Eng. Co., Ltd 

Jackman, J, W., & Co. 
Marshall. H. P.. & C > 
Phillips, J. W. & C 
Thwaites Bros., L ta 

Loam and Sand Mills. 
Durrans, J., & Sons. 
Evans, J., & Co. 
Jackman J. W., & Co., Lid. 
Ward, T. W., Ltd. 


Melting Furnaces 
fired). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J., & Co. 
Jackman. J. W.. & Co., 
Phillips, J. W. & C.J. 


and 


Ltd. 
Spinning 


& Co., Ltd, 


. Ltd. 
, Ltd. 


(Oil- 


TAd. 


THE BUYER’S 


Microscopes. 
Swift, James & Son, 


Mould Driers. 
Evans, J.,& Co 
Jackman, J.W.. & Co., 
Phillips, J. W. & C.J. 


Moulding Machines. 
Rush, Bones C. 
Evans, J 1 Ca. 

Jackman. . & Co., Ltd. 
London “A. Works Co. 
Marshall, H. P., & Co. 
McGregor Bros., Ltd. 
Phillips. J. W. & C.J. 

Samuelson & Co,, Lid. 
Simplex Coke Oven 

Eng. Co., Ltd. 
Whittaker, Wm., & 


Ltd. 
Moulding Machines (Hand 


and Power). 

Evans, J., & Co. 

Jackman, J. W., & Co., 

Phillips, J. W. & C.J. 

Simplex Coke Oven 
Rng. Co., Ltd. 


Pig Breakers. 
Evans, J., & Co 
Jackman J. v. 
Simplex Coke 

Eng. Co., Ltd. 
Sonnenthal, Selig, & Co. 


Pig-Iron. 
Bradley & Sona. T. & L., Ltd 
Frodair [ron and Steel Co., 
Ltd., The 
Graze Awenk. M.& W. 
Plumbago. 
Bush, Henry C 
Cumming, W m. 
furrans. J., 
Evans, J., ’ 
Jackman. J. W.. & Co., Ltd. 
London Emery Works Co. 
Olsen, Wm. 
Walker, L. & I. 
Wilkinson & Co., Thos., Ltd. 


Pneumati: Tools. 


Jackman, J. W., & Co., 
Marshall, H. P. & Co. 
Simplex Coke Oven & By- 
products Co. 
Polishing Sundries. 


London Emery Works Co. 


Ltd. 


and 


Sons, 


Ltd. 
and 


Ltd. 


and 


, & Coe, 
Oven 


& Co., Ltd. 


Ltd. 


GUIDE. — Continued. 


Publications. 
Eagland & Co., Ltd. 
Griffin, Charles & Co., 


Pvrometers. 
Phillips, J. W. & C. J. 


Ltd. 


Recording Gauges. 
Evans, J. & Co 
Jackman. J. W., & Co., 
Phillips, J. W & C.J. 


Riddles. 


Bush, H. C. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Jackman, J. W., 
Olsen, Wm. 
Simplex Coke Oven 

Engineering Co.. Ltd. 
Wilkinson, Thos. & Co., 


Sand Blast Apparatus. 
Jackman, J. W., & Co., Ltd. 
- ondon Emery W ea Co. 

Phillips, J. W. de 
Tilghman’s Potent 
Blast Co., Ltd. 


Ltd. 


& Co., Ltd. 
and 


Ltd. 


Sand 


Sand Driers. 
Evans, J., 
Jackman. .. & Co., Ltd. 
London E or Z Ww anus Co. 
Phillips, J. W. & ¢ 
Simplex Coke 
Eng. Co., Lid. 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Phillips, J. W. & C. J. 
Simplex Coke Oven 

Eng. Co., Ltd. 


Sand Riddling. Separating 
and Sifting Machines. 
F-vans, J., sy » 

Jackman. J & Co.. Lti. 

London TAS Works Co. 

Marshall, H. P. & Co., Ltd. 

Simplex Coke Oven and 
Eng. Co.. Ltd. 

Sonnenthal, Selig & Co. 


Sh en and 


and 


Sieves. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Simplex Coke Oven and 
Eng. Co., Ltd. 


Smiths’ Hearths. 


Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Marshall & Co.. H P.. 

Samuelson & Co., Ltd. 

Sonnenthal, Selig, & Co. 

Thwaites Bros., Ltd. 

Steel Moulders’ Compo- 

sition. 

lbyson, J. & J. 

Evans, J... & Co, 

Jackman, J. W., 

Lowood, J. 
Ltd. 


Ltd. 


& Co., Ltd. 
Grayson, & Co 


’ 


Spades. 


Durrans, J., & pens, 
Evans, J., & 
Jackman, J. Ww. 


, & Co., Ltd. 


Stone Flux. 


Durrans. J., & Sons. 
ivans, J., & Co 
Jackman, J. W. 


. & Co., Ltd 


Stoppers and Nozzles. 
Dyson, J. & J. 


Straw Ropes. 


Bowes, Proc oar, & Co., 
Evans, J., & ¢ 

Jackman, J. w. 
Olsen, William. 


Ltd, 


~& Oo., Ltd. 


Testir g Machines. 


pm. J.,,& Co, 

ackman, J. W., & Co., Ltd. 
Marshall, H. P.. & Co. . 
Phillips, J. W.&C. J. 


Tuyeres (Firebrick). 


Dyson, J. & J. 
ewes, J. Grayson, 


& Co, 
Lt 


Welding. 
Thermit, Ltd. 











A FRODAIR MIXTURE 





is not a ready-made mixture of different irons, nor an alloy, but a 


formula for the mixture of certain brands of pig. 
may be composed of Frodair brands of 
more Frodair brands along with ordinary pig-iron or scrap or 


Further details from 


THE FREDAIR IRON & STEEL Co., Ltd, Fenchurch House, London, E.C. 


pig-iron only, or of 


Such a formula 
one or 


both. 











IRONFOUNDERS’ 


FOR 


BLACKING, COAL DUST, ETC. 


Registered ze SHALAGO r Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


IRONFOUNDERS'’ 


Kelvinvale, Aiiile, Maryhill. Gia 


WORES— { Waittington B 


junnysidae Biacking 


sgow 
og Mills, Chester field, Eng. 
is, Falkirk, N.B. 


FURNISHERS. 


TELEGRAPHIC § :. 
ADDKESSES- | 


‘Prudence, Glasgow. 
‘Comming. Whittington. Cheste: field. 
“ Cumming, Blacking Mills, Came.on.’ 

















Ltd. 
and 


matic 
Ltd. 


0. 


mpo- 


. Ltd. 


zx ¢@., 


., Ltd. 


., Ltd 


, Ltd, 
»» Ltd. 


)., Ltd. 


, & Co, 
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SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED. —Continued. 





ANTED, BRASS FOUNDRY FOREMAN, 

London distriet, output up to 10 tons per week. 

Small close-grained work a speciality. —Address, with full 

yarticulars as to salary, experience, and references, to 

Box 216, Offices of THE FOUNDRY TRADE JOURNAL, 165, 
Strand, London, W.C. 


[RST-CLASS PATTERNMAKER AND EXPERI- 

mentalist, good all-round hand, can take cnarge, 

age 27, desires situation, home or abroad.—Box 220, 

Offices of THE FouNDRY TRADE JOURNAL, 165, Strand, 
London, W.C 


FOR SALE AND WANTED. 





ESSRS. C. A. ROBINSON & CO., Anchor Iron 
M Wharf, East Greenwich, S.E , are Cash Buyers of 
every description of Scrap Iron and Steel, Brass, Copper, 
and all Metallic Residues. Telephone, 94 Deptford, 


HE “ECLIPSE” SAND MIXER and GRINDER 

is the best for utilising Old Sand, Core Sands, Loam, 

and other Materials, mixed and prepared at lowest cost.— 

Apply HALL’s ENGINEERING Co., Hounds Gate Buildings, 
Nottingham. 


HAINS for every purpose, including Mine and 
Incline Chains, Crane and Sling Chains, St2am 
Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—MIbD-BRITISH Co., 
Corngraves Works, Cradley Heath. 


OR SALE, 40 ewt. NEW DOUBLE STANDARD 
Steam Hammer, 22 in. eyl. by 4ft. stroke, piston 
llin. by 103in., by Crow, Harvey & Co, ; will sell very 
cheap. — Apply John Jackson & Co., South Street, 
Scotstoun, Glasgow. 





NX Roots’ BLOWER, by Alldays and Onions, for 

13 fires ; also Cupola, 22 ft. by 3ft. dia., fitted with 
blast ring ; no pomeentints: cts offer refused —Box 222, Oftices 
of THE FOUNDRY TRADE JOURNAL, 165, Strand, London, 
W.c. 


HE CHEMICAL LABORATORIES, 13, High Street, 
Portsmouth (Director, late of Admiraltv Laboratory, 
Portsmouth Dockyard), earry out Analyses of Brass, 
Phosphor and Manganese Bronze, and all kinds of W orks 
Material. Simple Alloys from 7s. 6d. per sample. 


YATIERN MAKING.—AIl kinds of PATTERNS, 
| large or small, made to customers’ designs, by 
experienced workmen; accuracy and —— delivery 
cnaranteed,—LAMBERT Bros., Engineers, Snodland. 








JAMES SWIFT & SON, 


Manufacturing Opticians. 
7 Gold Medals Awarded for @pticel Excellence. 


NEW FORM OF WORKSHOP 
METALLURGICAL MICROSCOPE 


Specially des? J J. EK. — Esq., 
R.S., F. x F.C\S,, for 
mew NDRY Men & ENG INEERS, 







An onpplie to Royal Araenal 
Woolwich ; vi " Maxim & C¢ 
Armstrong, whitw ” “th & Co. ; re. 


Price, fitted with ocular, 


objective, and 4 


illuminating apparatus, 





University Optical Works, 81 Tottenham Court Rd , 
LONDON, W. 








CHAS. GRIFFIN & CO., LTD., PUBLISHERS. 


Just PUBLISHED. In Large 8vo. Handsome Cloth, Fully 
Illustrated. 12s. 6d. net. 


ANTIMONY : 


Its History, Chemistry, Mineralogy. Geology, Metallurgy, Uses 
and Preparation, Analysis, Production and Valuat ion. 
By C. Y. WANG, M.A., B.Sc. 
Prospectus ready shortly. Sent post ‘free on application. 


In Medium 8vo, Handsome Cloth. Tlustrated. 
15s, net. 


General Foundry Practice. 
A Practical Handbook for Tron, Steel and Brass Founders, 
Metallurgists, and Students of Metallurgy. 
By A. McWILLIAM, A.R.S.M,., and PERCY LONGMUIR. 
“There is no questioning that the book is one of the best 
available at the ae time.”~-Foundru Trade Journa’, 





LONDON : CHAS. GRIFFIN & Co., Ltd., Exeter Street, Strand. | 




















MACHINE SPUN 


STRAW ROPES 


of usual standard qualities are as popular 
as ever, and now much reduced in price. 


WwWoonrnd CORE ROPES 


of all sizes also always in stock. 


WILLIAM OLSEN, 


Cogan Street, HULL. 











WILLIAM OLSEN, 


Cogan Street, HULL, 


Importer and Manufacturer of 


PLUMBAGO & BLAGKING 


FOR ALL PURPOSES. 





All Founders practising economy should 
write for samples ani quotations for carriage 
paid deliveries. 
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FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
BEST QUALITY. 





LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE ae: 


KING BROTHERS, 
STOURBRIDGE. 














EFFICIENT and BCONOMICAL HEATING 


STOVES, 
ANNEALING OVENS, 
FURNACES, Etc. 





R. « G. HISLOP, 


GAS ENGINEERS, 
UNDERWOOD HOUSE, PAISLEY. 








Sole Makers of **PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.”’ 








GROUND CANNISTER, STEEL MOULDERS’ COMPOSITIONS, SILICA CEMENT. 








Gannister Bricks, Fire Bricks, Stoppers and Nozzles. 


Crucible Clay for all Purposes. 





J. & J. DYSON, 


Telegrams—‘ Dyson's, STANNINGTON.” 


SHEMVATTERCLIFFE ROAD, SHEFFIELD. 


Telephone—No. 702 SHEFFIELD. 











WHITTARER'S IMPROVED MOULDING MACHINE 





By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 


The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 














GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 








WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, Q[ DHAM. 
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index to Advertisers. 


Addresses, Telegraphic Addresses, and Telephone 


Alldays & Onions, Ltd.... 


Bradley. T. & I., & Sons, Ltd. 
| Buffalo Forge Co. a 


89 | Bush, Henry C. 


Cumming, Will'am, & Co., Ltd. 


& Sons 
& Sons 


Davies, T.. 
Durrant, Jas., 
Dyson, J. & J 


Elders’ Navigation Collieries Ltd, 
Evans, J., & Co. ; = 
Froda‘r Iron & Steel Co., Ltd. 
Grifiin, Chas., & Co., Ltd. 
Hall, Charles : 
Harris & Pearson... 
Hislop, R. & G. 
Jackman, J. W., & Co, 
King, Bros. 


Ltd. 
Ltd. 


London Emery Works Co., 
Lowood, J. Grayson, & Co., 


Marshall, H. P., 
MeNeil, Chas. 


& Co, ... 


Olsen, Will'am 


Phillips, Chas. D. 3 
Phillips, J. W. & C. J. 
Plasti-Kion Co., The 
Proctor, Bowes & Co. 


Samuelson & Co.. Ltd. ... 

Selig, Sonnenthal & Co. 

Silent Machine & E ngineering Co. 
Sil‘ea Firebrick Co. 

Simplex Coke Oven & Eng. Co., 
Stonehouse Works Co. 

Swift, James, & Sons 


“Ltd:. 


Thermit, Ltd. 
Thwaites Bros., Ltd. 


Walker, I. & I. 

Ward, T. W., Ltd. 
Whittaker, Ww. ., & Sons, ‘Ltd. 
Wilkinson, Thos., & Co. , Ltd. 





Tilghman’s Patent Sand Blast Co. Ltd. 





DESCRIPTION. 


Foundry Plant 


| Pig-Iron 


Fans and Blowers 
Foundry Specialists 


Blacking Manufacturers . 


Cupolas 


| Foundry Equipment 


Ground Gannister 


Foundry Coke -m 
Foundry Requi sites... 


Pig-Iron 
Publications 
Foundry Requisites. 
Cupola Linings 

Gas Engineers 
Foundry Requisites... 
Cupola Bricks 


Foundry Requisites. “ 


Ganister, Cupola Blocks, &e. 


Core Machines 
Steel Ladles 


Plumbago and Blacking 


Foundry Core Ovens 

Foundry Requisites.. 
Iron Cement ... one 
Straw Ropes ... 


Blowers “K 
Foundry Separator 7 
Foundry Cement 
Ground Ganister_... 
Moulding Machines... 


Wood, Wool, Core ope S 


Microscopes 

Welding P 

Sand Blast Apparatus 
Foundry Plant 


Foundry Blackings ... 


Cupolas, Loam Mills, &c. - 


Moulding Machines... 
Fouadry Requisites... 





ADDRESS, 


Birmingham ... 


Darlaston oi 
Caxton House, London 
The Strand, Derby . 


Maryhill, Glasgow ... 
West Gorton, Manchester 
Penistone, nr. Sheffield 
Sheffield : “an 


Cardiff .. 
Manchester 


Alldays, Birmingham... 


| Buffaloes, Londo 


Bushes, Derby ... 
Prudence, Glasgow 
Tuyere, Manchester ... 


| Durrans, 


| Elder, Maesteg ... 


| Ladles, Manches 


5, Fenchurch Street, E.C... 


Exeter Street, Strand, W.C. 


Dantzic Street, Manchester 


Stourbridge 
Paisley 


Caxton House, 8S.W. 
Stourbridge 


Park, Tottenham . 
Deepcar, nr. Sheffield 


Ieeds . 
Kinning ‘Park, Gl asgow 


Cogan Street, Hull ... 


Newport, eee 
= College Hill, 

Caxton House, S. W. 
Newcastle-on-Tyne ... 


Banbury 

85, Queen V ictoria Street, 
2, Savile Street, Sheffield... 
Oughtibridge .. 

Temple Bar House, E.C 


E.C. 


King Edward's Rd., Birmingham 


81, Tottenham Court Rd., 
27, Martin’s Lane, E.C. 


London 


Broadheath, nr. Manc hester 


Bradford 


Rotherham 

Albion Works, ‘Sheffield 
Oldham 
Middlesbrough 





| Frodair, London 


| Fireclay, Stourb 


Gas, Pa‘sley 
Molders, London 


Naxium, London 
Lowood, nr. Sheffield. 


Specialty, Leeds 


MeNeil, 


Machinery, 
Colloqu‘al,’ Lond 


Proctor Bow es, 
castle-on-Tyne 
Samuelson, Bant 
Selig, London 
Forward, Sheffie 
Silica Co., Ought 


Aloof, London. ... 


Tailboard, Birmi 
Pri-ms, London.. 


Flumen, London 


Tilghmans, Altrincham 
Thwaites, Bradford 


Forward, Sheffie 


| Blacking. Middlesbro’ 


Penistone .. 
Dyson's, Stannington.. 


ridge... 


Glasgow 


Newport .. 


385 


328 Victoria 
n__... | Vietoria 420. 
... ) Nat. Tel. 143 & 
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P.O. M. 25 
| 70 Openshaw 
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ld... | 189, 1472, &. 


ibridge 
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STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Cupolas in Stock, 


ALSO MADE TO ANY DESIGN. 





Linings Stocked to Customers’ 


Plans to ensure 


IMMEDIATE DELIVERY. 


All kinds of Fireclay Goods of Highest Quality. 





HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘‘ FIRECLAY, STOURBRIDGE,”’ 


Telephone :—No. 7 Brierley Hill. 
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EFFICIENT and ECONOMICAL HEATIN 
FIRE BRICKS . GLAY . 


CUPOLA BRICKS. STOVES, 
BEST QUALITY. ANNEALING OVENS, 


LESSEES OF DELPH AND TINTERN FURNACES, Etc. 


ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, R. « G. ‘HISLOP. 


(STOURBRIDGE) Ltd., 
GAS ENGINEERS, 


STO URBRI DOGE. UNDERWOOD HOUSE, PAISLEY. 


























Sole Makers of *“*PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.” 








GROUND CANNISTER, STEEL MOULDERS’ COMPOSITIONS, SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. Crucible Clay for all Purposes. 











J. & J. DYSON, 7 crierctirre roav,” SHEFFIELD. 


Telegrams—“ Dyson's, STANNINGTON,” Telephone—No. 702 SHEFFIELD. 


WHITTAKER S IMPROVED [MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 




















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
suN 1RON woRKS, QL DHAM. 
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ACTUAL MAKERS 


ALL TYPES OF 


FOUNDRY CUPOLAS, 
— LADLES, — 


CHARGING PLATFORMS, CRANES, HOISTS, 
FOUNDRY RATTLERS, SAND AND LOAM 









MILLS, CORE STOVE DOORS, ROOTS’ 
BLOWERS. 


STANDARD SIZES IN STOCK OR 
PROGRESS. 





T. DAVIES & SON. 


Raiway Iron Works, West Gorton, MANCHESTER. 


S ON ADMIRALTY LIST. 
TELEGRAMS—“ TUYERE, MANCHESTER.” NAT. TELEPHONE—No, 70, OPENSHAW. 
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T. & I. BRADLEY & SONS, LTD., 


Coipo Brast PIG IRON 


PIG IRON BRANDS 
Part Mine. Au. Mine. 


=> > Warm ano Coin Buast. IXL. eae Ania& 


To GUARANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 








WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


1. & Ie WALKER, EFFINGHAM mitts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 

















Empire Crucible 
OIL FIRED 


Melting Furnaces 





FITTED WITH ALLDAYS’ PATENT BURNER 
FOR BURNING CREOSOTE. 





FOR MELTING BRASS, GUN METAL, 
MALLEABLE IRON, 
NICKEL STEEL, Ere. 


WE SPECIALISE IN OIL FUEL BURNING 
APPARATUS. 





Ref. B. Dept., 


ALLDAYS ‘ ONIONS PLE. Go., Lid, 


And at 20; BUCKLERSBURY, E.C. BIRMINGHAM. 
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To ENGINEERS ano !RONFOUNDERS. 


ENGLISH MANUFACTURED 


Woop WOooL CorRE ROoPEs, 


Guaranteed in every respect. 
Aso Surtaste ror Pacnting MACHINERY. WHEELS SHAFTING PULLEYS: Erc., Erc., 


For HOME oR Export TRANSIT. ALL SIZEs, + IN. TO 2 IN. DIAMETER. 
LARGE STOCKS. IMMEDIATE DELIVERY. Send for Samples and Prices. 


Hitt ber HENRY C. BUSH, Sci. DERBY. 







































SELIG, SONNENTHAL & CO., 


Sole Licensees of the iniiniens a 


“RAPID CORE-MAKING MACHINE, in 


gTEEt EADLES | 


These Ladles ave manuface 
tured by a patented process, 
each from a sing'e steel plate 
without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market. 
Ladies to contain 56 1b, of metal 
only weigh about 7 Ib, each. 
They are made of all capacities 
from 30 ib. te 60 ewt., with or 
without lips; alse mounted or 
unn ounted, They are alxos it- 
able for chemica' or metallur- 

R gical processes. List of sections 
and prices on application te 


CHAS. McNEIL. 





Makes Round and Oval Cores up to 3in. Square, Hexagon MATA TTINC NTU ETIT 
or Octagon up to 2 in., Irregular shapes up to 3 in. KINy Nii ork 
Makes a Core 18 in. long in about half a minute. ING |RONW 
Saves Time and Labour. Glasaow- 
Produces Accurate Work without Skilled Labour. Cor OB 


S: 





nega POL ERAT sy ae Can also be made in Aluminium. 
85, QUEEN VICTORIA STREET, 
LONDON, E.C. 

















ON ADMIRALTY, WAR OFFICE, and INDIA OFFICE LISTS. 





FINE GROUND CEYLON 


BLACKINCS 


CARLTON 

BLACHINC 
FOR Our object is to produce uniformity of quality in all our Facings. 

ater We have now made arrangements for a regular supply of unground Plumbago 

STOVE WORK direct from CGeyion to Middlesbrough, and are making one good quality 

BATHS, etc Plumbago, for use wet or dry, at low price. Guaranteed absolutely free from admix- 


tures of any kind. Send for Free Trial Sample and Price. 


THOMAS WILKINSON & CO., LTD., mindLessRouGH. 
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ENGINES, BOILERS CHAS. HALL, 


OR ALL CLASSES OF Foundry Requisite 








MACHINERY Maker 
before definitely deciding to DANTZIC ST., MANCHESTER. 
Charles D. PHILLIPS, 
Emlyn Works, NEWPORT, MON.. Steel Wire Brushes. 


and Emlyn Works, GLOUCESTER. 


—— Established 41 Years. —— 


TELE? 2 Ox2: Nat. 18 and P.O. 576, Newport. Chaplets and Studs a Speciality. 
GRAMS: “MACHINERY.” : 


























WooD WOOL CORE ROPES, 


WE ARE 
ACTUAL MANUFACTURERS (NOT FAcTorRs), 
Of all Sizes } to 23. 
BUY DIRECT. DON’T BE MISLED. 
Buying per 1000 yards, you cannot measureit. . . . Buy by guaranteed weight. 


FROM STONEHOUSE WORKS, CO., KING EDWARD’S ROAD, BIRMINGHAM. 


TELEPHONE: No. 3069, “ CENTRAL 3-LINES.” Works: “ PERRY Bar.” TELEGRAMS: “'TAILBOARD, BIRMINGHAM.” 
TELEPHONE : 237 East. 
























WE PUBLISH THE MOST COMPLETE CATALOGUE OF 


MODERN FOUNDRY EQUIPMENT. 


For 27 years our name has been a guarantee of quality. 
WRITE FOR NEW LISTS SINCE PUBLISHED, 


Rockwell Lift-out and Tilting Crucible Furnaces. 
s Simplex Melting Furnaces (Oil Fired). 

Sand Mixing Machines. Coke Breakers. 

Small Cupolas. 

Ash Crushing and Washing Machines. 


Bristol Indicating. Switchboard, Portable and Re-.- 
cording Electric Pyrometers for Blast Furnaces, 
Steel Works, Molten Metal, Hardening, Anneal- 
ing, Testing, ete. 


J. W. & C. J. PHILLIPS, 
“ico Steet” LONDON, E.C. 


Contractors to the War Office, Admiralty, India Office, Crown Agents for the Colonies, British and Foreign Railway Companies. 
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FOUNDRY 
PLANT. 


“Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots Blowers 
FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS, 
FORGE PLANT, 



















RooTs BLOWERS, 
“RAPID” CUPOLAsS, 
FOUNDRY PLANT, 
CENTRIFUGAL PUMPS, 
AND FANS. 
HIGH SPEED ENGINES 
witrH 


FORCED LUBRICATION 
A SPECIALITY. 


THE BRADFORD’ PATENT 
BoiLerR FEED Pump. 


CATALOGUES on APPLICATION. 


THWAITES Bros. 


BRADFORD. 



































gs “7 
LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 
S J 





London Office— 
96 & 98, Leadenhall Street, E.C. 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 





THE COLONIES, AND FOREIGN GOVERNMENTS. 





MODERN: 
FOUNDRY 


CUPOLA. 


EVANS’S 
‘RAPID.’ 


JAMES EVANS & €0., 


Britannia Works. 


BLACKFRIARS, 
MANCHESTER. 








Telegrams—“LADLES, MANCHESTER.” 














